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British Brimar’s your best bet because. . . 


Brimar offers the widest and 
finest range oft 


The world-accepted BRIMAR Ameri- 
can types are now readily available in 
every corner of the globe. BRIMAR 
combines cost-saving techniques with 
craftsmanship - precision second to 
none. 


More and more industries and set 
manufacturers are alert to the many 
advantages BRIMAR offers and are standardizing exclusively on 
American-type BRIMAR VALVES (without expending dollars). 
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So.efacient . | aesoneliable . auso TObUSt™. 8.) 10 wonder 
BRIMAR VALVES are chosen by all the world’s greatest radio 
installations—B.B.C., Eiffel Tower, Queen Elizabeth’s radio, and 
all the world’s largest airways. BRIMAR’S proven reliability is 
your guarantee. 


NOW IS THE TIME TO BRIMARIZE WITH 
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Dependable 


RIMAR 


RADIO VALVES 
TELETUBES 


STANDARD TELEPHONES and CABLES PTY. LID. 


AUCKLAND Box 571 WELLINGTON Box 593 
CHRISTCHURCH Box 983 WANGANUI Box 293 


OUR COVER PICTURE 


This month’s cover illustrates the 
all-wave bandspread tuner the cir- 
cuit and construction of which are 
described in this issue, commencing 
on page 22. 
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VITAVOX loudspeakers and microphones 


THE WORLD'S FINEST 
PUBLIC ADDRESS EQUIPMEN 


VITAVOX Equipment is first choice for 
Auditorium ... . Factory and Yard . ; 
Assembly Hall. Inbuilt quality of design, 
materials, and workmanship makes for 
VITAVOX superiority. There is a model for 
every sized installation, including radio 
gramophones and all sound work. 


Space does not permit mention of full 
VITAVOX range. Please write for illustrated 
brochure, which gives fuller details. 


Sole New Zealand Distributors: 


TURNBULL and JONES LIMITED 


AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN 
HAMILTON PALMERSTON NORTH INVERCARGILL 


K 12/10 and K12/20 cone 
type moving coil loudspeak- 
ers incorporate the lotest 
high efficiency magnet sys- 


tems. P.H.C, 10 and 20 W. 


A wide range of horns in- 
cludes  Multicell, Car 
Mounting and Circular Ex- 
ponential types designed to 
give maximum efficiency. 


The GP.) Pressure Unit is 
of minimum size and weight 
consistent witha high ston- § 
dard of performance and re- 
liability. 


Type “A” Dynamic Micro- 
phones have for some time, 
been the fovourite instru- 
ment for high grade sound 
reinforcement 


Type B.52 Microphone in- 
corporates matching trans- 
former in place of switch 
and connects to grid or me- 
dium impedance lines. 


Type B.51is 0 Piezo Crys- 
tal Microphone with o choice 
of four different “press-to- 
talk” switching arrange- 
ments or without switch. 
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MODEL 88A 
MULTIRANGE UNIVERSAL METER 


REVIEW 3 


INSTRUMENTS 


A portable multirange A.C./D.C. instrument providing wide 
testing facilities to meet all today’s requirements. Designed to 
assure simplicity of operation, accuracy and precision reliability; 
many ranges and high sensitivity commend it for testing and 
experimental work in workshops or laboratory. Supplied complete 
with leads, crocodile clips and comprehensive instruction manual. 


SENSITIVITY. 
20,000 ohms per volt D.C. 2,000 ohms per volt A.C. RANGES. 
METER. Large 5 inch sensitive moving coil meter is Volts D.C, 0-.1-.25-1-2.5-5-10-25-50-100-250-500- 
used, fitted with knife edge pointer and anti-parallax mirror 1,000-5,000. 
for greater ease in reading. viher Ae 
olts A.C. 0-1-2.5-5-10-25-50-100-250-500-1,000- 
SCALES. Six scales, clearly marked black on white, 5,000, 
cover Voltage, Current. Resistance, Capacity, inductance 
and Decibels. Special features are the linear scales for Milliamperes D.C. 0-10.5-.1-.25-1-2.5-5-10-25-50-100- 
all A.C. ranges. 250-1,000. 
ACCURACY. D.C. mA and D.C. Volts ranges 2% of pee 
F.S.D.: AC. V & A.C.M.A. ranges (except for 5 kV Milliamperes A.C, Poe ee ate ane see ee 
A.C.) 3% of F.S.D. 5 kV ranges 6% of F.S.D. ’ 
OVERLOAD PROTECTION. Instantaneous overload Amperes D.C. 0-2.5-10. 
protection, effective on all ranges, is provided for the 
meter movement. Amperes A.C, 0-2.5-10. 
BUZZER. Quick continuity tests may be made using P - 
P Oee ar contained. buzzer. Resistance. 1 ohm to 5 megohms in 4 ranges. 
OHMS ADJUSTMENT. An “ohms adjust’? control Decibels. -20 to +69 in 9 ranges. Zero refer- 
provides compensation for variation of battery voltage. Self ence level is 6 mW. into 500 ohms. 
contained battery—Ever Ready U.11. cell—is readily 
accessible from front panel. Output. As A.C. volt ranges, except 5,000 
4 volts, via a condenser. 

FINISH. Meter and controls are mounted on an insulated 
panel in a hardwood case, fitted with detachable, hinged Inductance. 0.2 to 200 henrys in 2 ranges.* 
cover and carrying strap. 

Capacitance. 1,000 pF to 100 uF in 4 ranges.* 


WEIGHT. 74 1b. nett. (3.4 Kg. nett). Dimensions. 


11} % 72 X Gin, (28.5 X 19.5 X 15 cms.). *External adaptor Model 313D, required. 


Trade Inquiries from New Zealand Representatives: 


A. R. HARRIS COMPANY LIMITED 
MANCHESTER STREET, CHRISTCHURCH 
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SUBSCRIPTION ORDER FORM 


Subscription Department, 
Radio and Electronics N.Z. Ltd., 
P.O. Box 8022, Wellington, N.Z. 


Please send “Radio and Electrical Review” every month for one year, and thereafter till counter- 


manded, to the following address, and accept remittance Of eemmnnmmmmmemmnnmnnnnnisninnnns enclosed. 
5 a A INIT eT OSU SUID SOLS DIA stern cetircee teecctane eepactontsteseeseecsccr tere caegeenceeteretvetsy 
Annual Subscription Rates: 
New Zealand, £1 3s. 6d., WMG Va EPC T I ga itl UO ay PARC AW PH ear Clete he ia eR gee Se mae ss 
post free. 
All other countries £1 4s., 
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A Pre-Amplifier and Tone 
Control Unit 


As a refinement to the Medium Powered High Quality 
Amplifier, described in the June issue, “Radio and Electrical © 
Review” have now designed an excellent and flexible Pre- 
Amplifier and Tone Control Unit. 


Kit of parts £11-0-0O 


In addition to the kit we can undertake the engraving of a 
suitable panel for approximately 25s. 


Eear's of ALE Street 


31 WILLIS STREET, WELLINGTON, BOX 1243 


ANS Ip MAGNETOPHON TAPE 


The Finest Magnetic Tape in the World 


Here at last is a two-layer tape that will give complete resistance 
against dampness and absolute dryness. After prolonged storage, 
even under moist conditions, it may be repeatedly sharply creased 
without subsequently tearing or breaking when subjected to undue 
stress or Strain. The reels, made of new Polystyrol, will not crack 
or warp. Made by BASF, who were the first to develop high-fidelity 
magnetic recording, Magnetophon Tape owes its remarkable proper- 
ties to its PVC base. Available in 600 ft. and 1200 ft. reels. 


@ Increased high-frequency response making higher fidelity possible at lower 
speeds such as 3} and 74 inches per second. 


@ Greater overall sensitivity (up to 12 db. higher at 1000 c/sec.). 
@ Breaking strain 2.3 kilograms, or just over 5 lb. 


@ Permanent stretch at a load of 2.2 lb. is less than 0.04% of the length under 
strain. 


Further details available from sole New Zealand Distributors: 


DIRECT IMPORTS (N.Z.) LTD. P.0. Box 73, Hastings 
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De Luxe 5-valve (with Magic- 
eye) Broadcast Superhet for A.C. 
operation, Cabinet in Light or 


Model YRG 
£72/10/- 


\ 
fh / 
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£29 /17/6 Mh 


——————— 
MODEL Q 
£24/17/6 


Your Best Buy for 54 


See the Pye ‘74’ and see for yourself how perfectly 
it will fit in with your home furnishings. Model 


‘74' in light or dark oak is the perfect radio for 

~ 4 lounge, dining room or bedroom, no matter how 
your home is furnished. Be sure you hear the 
‘74’ at your Pye dealer today. 


417 Radio and, Telovisiow” 


Look for the distinctive PYE trademark at better radio dealers everywhere, 


or for your nearest PYE Agent, write to: 


PYE (NEW ZEALAND) LIMITED 


P.O. BOX 2839, AUCKLAND 
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THe Hirschmann 


AUTO RADIO ANTENNAE 


THREE models now 
available in New Zealand! 


“AUTA 5,000,’ as illustrated, retractable, 4-section, 
telescopic, chromed brass motor-car antennae. Particu- 
larly suited for New Zealand areas with only a few 
transmitters at large distances. Designed for car speeds 
up to 80 m.p.h. 


“AUTA 1,600,” retractable, 4-section, telescopic anten- 
nae which CAN BE RAISED OR RETRACTED BY 
SIMPLE MANUAL OPERATION FROM THE 
DRIVER’S SEAT! 


“AUTA 1,000,” the last word in luxury motor-car 
radio antennae! When the radio is switched on, the 
antenna 1s automatically raised and is automatically 
retracted again when the set is switched off! The motor 
drive 1s powered by the car batteries. 


Sole New Zealand Distributors 


H. W. CLARKE (N.Z.) LTD. 


Auckland - Wellington - Christchurch - Dunedin. 


% A 95 range laboratory Electronic Multimeter, robust 


as a normal portable testmeter. 


yc Pan-climatic design enables this instrument to 


operate under the most arduous climatic con- 
ditions. The testmeter complies with the Inter- 
Services Specifications K114 and RCS-1000. 


+ Maximum sensitivity of 40 Megohms/V on DEG: 


voltage ranges. 


4 Voltage measurements over.a wide frequency range 


up to approximately 250 Mc/s, together with high 
input resistance, and low capacitance on A.C. 
voltage ranges. 


% A linear scale is used for all AC and.).D.C:; 


measurements. 


yx No internal batteries are incorporated, or external 


batteries required to energize the ‘‘ohms” ranges. 


A PAN-CLIMATE 
95 RANGE 
MEASURING INSTRUMENT 


*% A.C. current readings down to 10”A full scale 


deflection can be obtained on a virtually linear 
scale over a wide frequency range. 


4 The movement is automatically protected against 


overload or misuse, 


x A wide range (60dB total) of output power 


measurements extending up to low radio  fre- 
quencies is obtainable. 


% Two-terminal (with respect to Earth) balanced 


voltages, or three-terminal differential voltages can 
be measured, thus rendering the instrument 
particularly suitable for use with Frequency 
Modulated Radio Receivers, Automatic Frequency 
Control Circuits, Servo Mechanisms, etc. 


% The incorporation of an electronically stabilised 


H.T. supply together with the use of balanced 
circuits employing a high degree of negative 
feed-back, render the instrument highly _ stable 
despite ‘‘mains’ supply fluctuations. 


For full technical information, write: 


THE 


NATIONAL 


ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 
AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN 


; HAMILTON WANGANUI 


HASTINGS 


INVERCARGILL 
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NOW the NEW PYROX Radio Recorder 


Pyrox still leads the magnetic 
recording field, with New Zea- 
land’s longest established tape 
recorder. Proven in hundreds 
of applications over the years. 


New Model S.T.5 —incorpor- 
ates broadcast band tuner — 
plays radio or records direct 
on tape—fully portable. 


Inquire from your local Pyrox Dealer or contact 


PYROX DIVISION 


Telephone 53-728 33 JESSIE STREET, WELLINGTON G.P.O. Box 2253 
Stocks now available of the famous GEVASONOR Tape. Trade inquiries welcomed. 


‘ SE’ ERSIN 
MULTICORE SOLDER 


New Zealand distributors : GILES Q ELLIOTT, LTD. Wellington, Auckland, Christchurch, Dunedin. 


Alco obfamable From alt branches of TURNBULL & JONES LTO. 
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NOW You Can Get 


TECHNICAL SERVICES 
LIMITED 


67 CARR ROAD, MT. ROSKILL, 
AUCKLAND, §.3. 
TELEPHONE 557-070 


are 


Specialists in the Adjustment, Repair, 
and Maintenance of all Electronic 
Instruments, Test Equipment, and 
Precision Electro-mechanical Devices 


also 


Consultants for and Manufacturers of 
Electronic Control Apparatus and 


High-fidelity Sound Equipment. 


SOUND EQUIPMENT 


TANNOY SPEAKERS: 
12-inch Standard, 12-inch co-ax., 
15-inch co-ax. 


LEAK AMPLIFIERS with  vari- 
shope preamps. 


RESLO Public Address Speakers. 
SOUNDMIRROR Tape Recorders. 
SOUNDMIRROR Tapes. 


WALCHRIS Pick-ups, Arms, and 
Transcription Arms. 


All available ex stock at 


RADIO SOUND and SERVICE LTD. 


22 COURTENAY PLACE | 
~ WELLINGTON 


ACOS Hi-g Heads 
for the famous GP 20 


Pick-ups and cartridges incorporating the 
ACOS Hi-g development will track with 
ease all present-day records—and those of 
the foreseeable future, too. 


Characteristics of HGP39-1 STD and 
HGP39-1 LP 
39-1 STD 


Output 1 volt on standard records. In- 
corporates easily changeable 0.0025 in. 
sapphire stylus. 

39-1 LP : 
Output 4 volt on microgroove records. 
Incorporates easily changeable 0.001 in. 
sapphire stylus. 

Both Heads 
Response flat from 40 c/s. to 13 ke/s. 


with an overall response from 20 cs. to 
17 ke/s. Tracking weight, 8 grammes. 


Prices (Retail) : 


Standard or LP Head only ......... 37/6 
.GP20 Hi-g complete Pick-up 
Wath wether sO ii sack sige ced 57/6 


Manufactured by 


COSMOCORD LIMITED 
Enfield, Middlesex, England. 


Enquire from your local Radio Dealer or from 
Sole New Zealand Representative 


DAVID J. REID 
271. VICTORIA. STREET. WEST, 
P.O. BOX 2630, AUCKLAND. 


AAT ARTA TLD OEE ES SED TID I PIE MI TEP SON SETLIST IE IAT ES OE 
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Full Technical Details from 


LOUDSPEAKERS (N.Z.) LTD. SiNGRSASS 
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“TANNOY ”’ 


100-WATT 
LOUDSPEAKER 


This remarkable loudspeaker is 
only slightly larger than the con- 
ventional 10-watt public-address 
pressure-operated horn but handles 
100 watts with a conversion effici- 
ency of over 50 per cent. 


For full details, write or ring: 


GREEN and COOPER LTD: 


43 LOWER TARANAKI STREET, WELLINGTON. TELEPHONE 54-418 


FERRANTI — 


MINIATURIZED HERMETICALLY SEALED TRANSFORMERS 


Specially suited for use in equipments in which full tropicalization, minia- 
turization, and reliability are of major importance. 


Full use is made of recent developments in magnetic core materials, par- 
ticularly in the line of “C” type cores, which, due to the excellent magnetic 
properties, offer a considerable saving in weight and volume when com- 
pared with transformers of equivalent rating using a normal type of 
lamination. The FERRANTI type “H” range covers outputs at 50 cycles 
up-to.l kVA, 


Sole New Zealand Agents: 


ARTHUR D. RILEY & CO. LTD. 


124 Hobson Street, 66-68 The Terrace, 
AUCKLAND WELLINGTON 
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The HEARTof the fortable 


SIC 


MINIATURE RADIO RECTIFIER 
[ly + Precision- Servicing Portables?  Re- 


built | place with STC Miniature 
[y + Peak Radio Rectifiers. The 


performance world’s standard _ first 
Ce + Practically choice among progressive 
unbreakable | servicemen. 


Write, phone, or call the Sole New Zealand Agents: 


STANDARD TELEPHONES & CABLES PTY. LTD. 


WELLINGTON Box 593 AUCKLAND — Box 571 
CHRISTCHURCH Box 983 WANGANUI Box 293 


BINDERS FOR 


These are available to hold 12 issues—price 5s. 6d. 


iS HRec Fal the 


THINKING OF HUNTING 
FOR URANIUM ? 
Philips have the ideal 
Geiger Counter for you. 
Tiny and light 


(only 
13 1b. including batteries) 
this unit is as easy to 
carry as a folding camera. 
Radioactivity indicated 
both on 


built-in 


earphone and 
Patented 
circuit using battery pow- 


meter. 


er only when registering 


PHILIPS POCKET 
BATTERY MONITOR 
Reasonably priced. 


counts, ensures long bat- 
tery life. 
yen PHILIPS ELECTRICAL INDUSTRIES OF N.Z. 


| 
) LTD. P.O. BOX 2097, WELLINGTON. 
NX ay 
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Fred Rothschild and Son 


79-83 PRETORIA STREET, 
P.O. BOX 170. ® LOWER HUTT. 


proudly announce that they have just 
been appointed 
Sole New Zealand Agents for 


HARVEY ELECTRONICS 


Manufacturers of the famous BULK 
ERASER for RECORDING TAPE 


The eraser, supplies of which will be arriving 
shortly, is a compact unit 9 in. x 6in. x 4} in. 
high, including spindle. 


It operates from the mains, and erases a 
complete spool of 7in. diameter or less in 
about ten seconds. 


This unit is ideal for the recording engineer, 
recorder enthusiast, and all those who use 
quantities of recording tape, either paper- 
based or plastic. 


Trade Inquiries are invited 


SA 
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VOLUME CONTROLS 


“T he orld’s best by every 


CEOSES 


NEW ZEALAND AGENTS 


W. §. GREEN & 60. LTD., 


P.O. Box 2303, 
Wellington. 
Tgms. GREENAGE. 


Tel. 36-929 
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NOW—A BETTER, FASTER, 

MORE COMPLETE SERVICE --- 

TO THE RADIO AND J 6 
ELECTRICAL DEALER 
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TAPE RECORDER ENTHUSIASTS 
We Stock ALL Your Requirements. 


RADIO PARTS, VALVES. HEADS, Bradmatic ‘TAPES 
TRANSFORMERS, SPEAKERS. and Burgoyne MICROPHONES 
e RECORD-PLAYING EQUIPMENT, 
ELECTRICAL ADPLIANCES, and MOTORS Osc. COILS 
FITTINGS, Etc. CAPSTANS TRANSFORMERS 
LEADING MANUFACTURERS REPRESENTED—CHECK SPOOLHOLDERS low flux 
WITH US FIRST—PROMPT DELIVERY TO ANY TOWN GUIDES DECKS 


OR CITY IN NEW ZEALAND 


“Cu DAVISON. LED: 
WHOLESALERS & IMPORTERS, 
P.O. Box 279 — Palmerston North — 323A Main St. 


a 


EVERYTHING for the constructor. 


Postage Free. 
FACSIMILE RECORDERS LTD. 


P.O. BOX 9071, NEWMARKET, AUCKLAND. 


Specialists in NN itt 
HIGH QUALITY GRE Papal Valves, Transformers, Chokes, Condensers, Resistors, Coils, 
All well-known makes of amplifiers, speakers, pick-ups, motors, Speakers, Radiogram Equipment, etc. 


etc,, stocked. Equipment custom built. 


E. H. EARL 


157 Lambton Quay, (Dunbar Sloane’s Building) 
Wellington, C.1. Telephone: 46-434. 


CAMBRIDGE RADIO & ELECTRICAL SUPPLIES, 
38 Cambridge Terrace. 


P.O. Box 6306, Wellington. ’Phone: 51-209. 


B-A-N-D 


la | S-P-R-E-A-D 
BASIC KIT—TYPE B-9 


Completely assembled, wired, and tested up to converter tube. 
Fitted to sturdy 8/9 valve, plated steel chassis. 

Accurately aligned to dial calibration. 

You merely add I.F. and audio stages. 


The spread on shortwave makes shortwave tuning easter than 
broadcast. 


/ IDEAL as base for really high-quality RADIOS, TUNERS, 
- RADIOGRAMS, ete. 


Details: 


49, 31, 25, and 19-metre bands, plus broadcast. Extremely accurate cali- 
bration and frequency stability. Split stator tuning condenser and temi- 
perature compensated oscillator. Only three simple adjustments neces- 
sary to completely align each bandspread band. Handsome flocdlit dial 
scale. Effortless tuning from high ratio 24/1, ball-bearing spin wheel 
drive. Gang isolated from mechanical and electrical vibration and noise. 
Bandspread calibration linear and marked in 100 k/c divisions and 
fractions thereof. A 0-100 logging scale also provided. “BAND,” “TONE 
& GRAM.” indicators fitted. Special A.V.C. system provides shorter 
time constant on shortwave to rapidly compensate for fading signal. 
Polystyrene low-loss adjustable slug coils throughout. Full instructions 
and suggested I.F. and audio circuits, 


Price: 
£16/19/7 (retail), less valves, plus packing and postage. 
(Valves, £1/5/6; packing, 4/6; postage, 6/6, approx.) 
; See them at our Stockists, or write 
direct for full particulars. 


INDUCTANCE SPECIALISTS LTD. 
157 THORNDON QUAY =::_ —::_~—- WELLINGTON 
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HELICAL MEMBRANE 
COAXIAL CABLES 


The Helical Membrane cable was developed primarily for radio-frequency 
applications to provide a highly efficient construction which would not have 
the same frequency limitations as disc-spaced cables. The insulation is 
comprised of a thin Telecothene* tape spirally wound edge-on around the 
inner conductor. A_ practical method of achieving this basic form of the 
insulation was sought unsuccessfully for many years until Telcon succeeded 
in overcoming the difficulties involved. In the practical form which has been 
realized, the effective permittivity is as low as that of any commercial form 
of disc-spaced cable, whilst tests indicate that’ an extremely high degree of 
uniformity has been achieved. In combination with an aluminium sheath as an 
outer conductor and a watertight covering, it has electrical characteristics 
clesely approaching the optimum and yet is mechanically robust and reliable. 


FULL ELECTRICAL AND MECHANICAL DATA OF TYPES 
AVAILABLE ON REQUEST. 


*Telecothene (Regd.) is polythene processed by Telcon to provide specific 


TELCON 4itgy CABLES 


New Zealand Distributors: 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 


P.O. Box 830, Wellington. P.O. Box 1363, Auckland. 


ULTIMATE 


Tops also in Commercial 


Intercommunication Equipment 


Save those costly man hours. Talk— 
don't walk! And increase the effci- 
ency of your organization. Each in- 
stallation requires its own design. 
.. . ULTIMATE’S Skilled Techni- 
cians are at your service! 


Fill in the Coupon and Post to us for 
further details of the Ultimate Inter- 


communication Systems. 


Address 3.23 oe Geis. Re RRS De AN il) Sa 


Mame -Of ZF itin? 000, suck eee he vt pee ; 


RADIO ( 1936) LTD, 0s useuano, rove 20-10 
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BS rorenniomerers 


Cressall Toroidal Potentiometers are wound on 
a heat-resisting ceramic former and are pro- 
duced in two types: R50 (50 watts) and R100 
(100 watts), and also 4 and 6-watt units, both 
line and insulated spindle. The larger types can 
be supplied as double or triple-ganged units 
with simultaneous drive. “Off” position types 
and slow-motion drive also available. Wide 
range of Toroidal Wire Wound Potentiometers 
held in stock; also resistance grids and sliding 
resistances. Made by the CRESSALL Manu- 
facturing Co., Ltd., England. 


Sole New Zealand Agents: 


Bradiey’s Electrical Co. Ltd. 


57 Victoria Street, Wellington. 
62a Cook Street, Auckland. 
149a Manchester Street, Christchurch. 


EXCELLENT OPPORTUNITY 


for Young Man with Energy 
One of New Zealand’s foremost 


Public Address Businesses for Sale 


Further particulars, apply 
P.O. Box 6278, Wellington 


MR. SERVICEMAN. 


| Our Universal Coils, 
. types 40 (Aer), 45 
(R.F.) and 41 (Osc’ 
will replace any dam- 
aged R.F. Coil. 


Inductance Specialists ' 


A 


The quality speaker renowned for dependability and 
fine performance. 
* Centre pole Magnetic Units 
* Detachable interchangeable Diaphragm Units 
* Positive and permanent alignment assembly 
* Tropic proofed 
* Dust proofed 
* No service problems. 


Sole New Zealand Agents 
C. R. PEOPLES and CO. 


Globe Chambers, 
11 Swanson Street, Auckland, C.I. 


Telegrams: RELAY, Auckland. Telephone: 44-333 
Distributors: Wellington City and Hutt Valley, Electro-Technical Industries Ltd., P.O. Box 2359, Wellington. 
South Island, Taranaki, Hawkes Bay, Wellington (exclusive of City and Hutt Valley), W. S. Green & Co, Ltd., 
P.O. Box 2303, Wellington. 
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COSSOR PORTABLE OSCILLOGRAPH 
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ENGINEER and SERVICEMAN. . . 
Have you ever wished that you could re-equip your 
laboratory and test bench with the most modern and highest 


quality test equipment and instruments that you KNOW 
you really need? 


OF COURSE YOU HAVE! 
NOW IS THE TIME TO DOTIT... 


SWAN ELECTRIC WILL MAKE IT EASY FOR YOU! New 
Zealand’s finest range and greatest stocks of modern test 
equipment are available to you— 

ON 
LOW : 
DEPOSIT 
EASY , 
. TERMS! 


Swan Electric will arrange for you one or a series of in- 
struments on a hire purchase plan involving you only in:a 
low deposit and moderate monthly payments. 


THROW OUT YOUR OBSOLETE EQUIPMENT! 


MAKE ARRANGEMENTS WITH YOUR NEAREST 
SWAN BRANCH IMMEDIATELY | 


“ADVANCE” 
Standard and Sub. Standard Signal Generators 
Audio Generators 
Constant Voltage Transformers 


“COSSOR”’ 

Double Beam Oscillographs 
Portable Oscillographs 
Camera and Motor Drives 
Television Pattern Generators 


“PALEG? 
Valve and Circuit Testers 
Vacuum Tube Multimeters 
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_ Resistance and Capacitor Bridges 


PALEC VALVE AND CIRCUIT TESTER Super-range Multimeters 
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When you sell a radio set, remind your customer 
that the better the set the greater the need for 
a first-class anti-interference aerial. 


The “EXSTAT” Aerial is designed to cut out the 
annoyance of electrical interference and to ensure 
crystal-clear reception at the receiver. 


“EXSTAT” has a proven record of service in 
town and country, and is an ESSENTIAL FIT- 
TING for all showrooms. 
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Wall Mount Rod £413 4 
VRA 302 Chimney Mount Rod .. ay ue ie got Be, ie 
ASA 301 Horizontal with Noise Suppression Se tte ple ALO 
ASA 412 Chimney Mount Rod with Noise Suppression £12 17 11 
ASA 412N Wall Mount Rod with Noise Suppression. .. £12 3 4 
ASA 304 Extra Aerial Transformers .. sie LP Phat er tL Gy <6 
ASA 305 Extra Receiver Transformers ae ee pe ceo’ AW 4A 


Trade Inquiries: 
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RUSSELL IMPORT CO. LTD. 


20 BOND STREET, WELLINGTON 


P.O. BOX 102 
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EMITTER 


COLLECTOR 
CODED BLUE 


FEC. 


Germanium Triode GET I 


POINT CONTACT TYPE 


now available 


to all electronic 


COLLECTOR CURRENT mA(I<) 


equipment 


manufacturers 


4) ip —-10 —20 —30 —40 -50 
<3V COLLECTOR VOLTAGE (V,) 


Many progressive designers have RATING 


V. (collector voltage) for short- 


made full use of the range of G.E.C. germanium circuit stability at V.=0*  —30 max. V 
V. (DC) -50 max. V 

diodes to save power consumption and space. I, (collector current) DC 15 max. mA 

Top (operating temperature) 355 MaxceunG 

Now the release of the GET 1—a P. (collector dissipation) 100 max. mW. 


Subject to p, max. not being exceeded. 


germanium triode (transistor) of the EV vemiceivolate 


point contact type — will enable more designers Mad Nita UGA 
fat V.= -30 ) 2 max. mA 
I | i = 

eed Ll. (emitter current) —0 } | average mA 
to reap the benefits of this important development 

Ver(atal = 2m) 3 max. Ni 

; : : 2 : |.5average V 
in radio and electronic engineering, where the 

a V.=-10 ) 2 min. 
gain i 1, range O-ImA } 2.5 average 


potentialities of the GET 1 are manifold. 


GENERAL The GET | is hermetically sealed 
in a metal can, which is insulated from the 
electrodes. The can may be earthed when 
necessary. 


BRITISH GENERAL ELECTRIC COMPANY LIMITED Wellington, Auckland, Christchurch, Dunedin 


For further information write to 


Osram Valve and Electronics Dept., 
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The Social Implications of TV 


We have recently had an opportunity of perusing the full report of the Australian Royal Commis- 
sion on television, and extremely interesting reading it makes. The Commission’s terms of reference were 
rather more circumscribed tham we on this side of the Tasman probably realized at the time it was set 
up. For example, it did not have to decide whether or not Australia should have television at all, nor 
did it have to choose between State-owned or commercial TV. This was because, when the Commission 
was set up, the Federal Government had already passed the Television Act, which said that Australia 
would have television, and both kinds, at that. In effect, therefore, the Commission was directed to 
make recommendations on the manner in which the introduction of television broadcasting should be 
accomplished. It had to decide when the first stations should be established, how many there should be 
initially, and where they were to be situated. It was to recommend a suitable scale of television service 
for ultimate attainment, to say how many commercial licences should be granted, or whether licences 
should be granted indiscriminately to allcomers, and so on. In short, the Commission was directed to 
examine in detail all practical aspects of introducing both Government-run and commercial television ser- 
vices, and to give its considered opinions on where, when, and on what scale they should be commenced, 
But this was not all. The Commission was asked to take evidence and to state its conclusions on what 
control, if any, should be exercised over television programme material, with special reference to contro- 
versial, political, and religious telecasts. Other matters, such as hours of operation, also came within the 
scope of the inquiry. 


As a result of their terms of reference, the Commission was obliged to hear submissions from all 
interested parties. These included not only those who would be shouldering the responsibilities of provid- 
ing the services and their programmes, but also those who considered that certain types of programme 
material should be suppressed, those who considered that hours of operation should be strictly limited, 
and even those who thought that television should not be commenced at all. Indeed, the Commission 
was clearly willing to hear submissions from anyone who was sufficiently interested to put forward any 
views at all. This does not mean that the Commission took upon itself to widen the scope of its findings. 
In actual fact, it confined its report strictly to its terms of reference. What makes the report so interesting 
is that a great deal of the evidence tendered was probably no different from what the commissioners would 
have heard had they been asked to investigate the broader issue of whether or not TV should ever be 
introduced into Australia. 


For example, many of those who gave evidence held very strong views about the possible sociological 
effects of television, and condemned it out of hand as possessing within itself the seeds of all manner of 
evil. Horrible examples were drawn from present-day practice in the United States, where children were 
said to be suffering from the direst effects. They spend far too much time looking at TV screens when 
they should either be in bed or doing their homework. Their morals were in danger of corruption because 
of the predominance of “shockers,” even among programmes billed as suitable for children. They were 
contaminated by seeing animated advertisements (which, according to the speakers, are almost compulsive 
in their effect) exhorting them to drink beer and smoke cigarettes. Even the grown-up population suffered 
because TV discouraged them from spending their leisure in pursuits, such as reading, which caused them 
to use their brains. Indeed, if some of the protagonists are to be believed, any nation which embraces 
television is in imminent danger of becoming a race of morons. 


The Commission apparently listened to a great deal of this sort of thing, together with many submis- 
sions of a more moderate nature; it took its work seriously enough not only to listen to those who gave 
“evidence,” but also to read a tremendous amount of literature that has been written in like vein, or 
on similar aspects of television. It then made an attempt to evaluate the whole, and its findings are note- 
worthy for their moderation, tolerance, and common sense. Without saying it in so many words, the 
Commission indicated that much of what was put forward as “evidence” was nothing but conjecture. 
Nowhere in the world, it pointed out, has TV been in operation long enough for its social effects to be 
fully and analytically investigated, so that many, if not all, of the surveys which purported to have found 
correlation between such things as television viewing and the public’s reading habits, or television and 
child delinquency, had no background of unassailable fact, and therefore proved nothing. For instance, 
one report which claimed to have proved that there was a high rate of delinquency among children who 
indulged in excessive TV viewing showed within its own tables of statistics that the delinquents exam- 
ined were mostly of lower than average I.Q. and suffered from lack of parental control. Indeed, the figures 
showed that any one of a number of factors entirely unrelated to TV could have accounted for the diffi- 
culties of these children! 


The Commission did recognize, of course, that television, like all other mass media of communication, 
has possible abuses. However, none of the evidence put before it had proved that there was anything 
inherently harmful in television, as such. The same thing could be said of the stage, movies, sound radio, 
and the Press. All these media could be dangerous as well as beneficial to society. It was up to society 
to see that all these, and television as well, were properly handled. This did not mean, the Commission 
said, that TV broadcasts should be rigidly censored. Some witnesses had urged the strictest possible 
control over programme material, even to the extent of recording everything on film so that it could be 
censored before transmission. The Commission, however, could not find any evidence which justified more 
rigid censorship of TV material than of the matter published by other mass methods, As a result, their 
recommendations on censorship and control are very broad, imposing as few restrictions as possible. 


In view of the outcry that a vocal minority can make today, thanks to the very things which many 
of them would like to see censored out of existence, it is good to see common sense prevail in a matter 
that is of really vital importance. The Australian Royal Commission has refused to be stampeded by any 
vocal minority, and has rightly, we think, given television the green light. Of course, whether the Aus- 
tralian Government sees fit to act immediately on the Commission’s recommendations is another story. 
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‘A t For the Amateur 


August, 1954 


A BANDSPREAD ALL-WAVE TUNER 


The tuner described in this article covers the broadcast band and 2.5 to 20 me/sec. 
Separate general-coverage and bandspread dials are used, so that any portion of 
the S/W range of the tuner can be spread on the bandspread dial. 


INTRODUCTION 


We are almost continually being asked to describe 
in these pages a communications receiver that is 
suitable for construction by the amateur transmitter 
himself, and incorporating practically every feature 
known to man. As we have remarked before, this is 
a virtually impossible task, because no communica- 
tions receiver ever designed has possessed all the 
features that anyone could possibly want. Besides, 
if we did manage to describe such a receiver, hardly 
anyone would want to build it! This seems like a 
contradiction in terms, but it is not, because out of 
a large number of special features, each builder may 
want only half of them. He is thus not going to 
build something which includes several complications 
for: which he personally has no use. Up till now we 
have got out of this difficulty by presenting only two 
such circuits. The first was a complete receiver using 
plug-in coils and double conversion, while the second 
which we called the “R. and E. Senior Communica- 
tions Receiver’ was only a “back end,” although a 
very complete one, including a number of special 
circuits not to be found in any commercial receiver. 
To go with this, we then brought out the “80-40-20 
Bandspread Tuner,” which had quite a vogue at the 
time. The present tuner follows the same idea of 
presenting our communications receiver circuits piece- 
meal, 


There is more than a little sense in this approach. 
The “front” and “back” ends of a receiver are really 
separate entities, which can each be designed almost 
without regard to the other. It is for this reason, 
then, that this article makes no pretence to being the 
first part of a series describing a complete receiver. 
Within limits, it can be used with any “back end” that 
takes the builder’s fancy. 


TUNER OR CONVERTER 


The first difficulty one encounters when attempt- 
ing to design a separate tuner is to decide on the 
intermediate frequency. The commonest is, of course, 
455kce/sec. On the other hand, for short-wave work 
a higher I.F. is preferable from the aspect of image 
interference, which is a very real problem at high 
frequencies. The trouble about a high I.F. is that 
its selectivity is very poor, but selectivity can always 
be obtained by converting from the high first I.F. 
to a much lower second I.F., thus obtaining the 
advantages of both kinds, without their disadvantages. 
3efore the last war, a commercial communications 
receiver employing double frequency conversion was 
unheard of, but since then several sets of this kind 
have been produced, and in our opinion, they are 
likely to increase in numbers as time goes on. 


If we are going to design our tuner for double 
conversion, therefore, it is worth*while to consider 
whether a first I.F. that falls inside the broadcast 
band would not be a good idea, For the experimenter 


or home builder it is an excellent scheme, because > 
if the output of the tuner is on 1600kc/sec., for 
example, every household has a suitable “back end” 
that can be used with it, in the form of the common- 
or-garden broadcast set. That is not to say that the 
broadcast set can be regarded as a suitable component 
for a communications receiver, for it cannot, but it 
will serve admirably for initial listening tests, and 
for ’phone signal reception under normal conditions, 
while a more comprehensive “back. end,’ complete 
with beat oscillator etc. is being constructed. Indeed 
for some applications, there will be no need for any- 
thing else. The tuner described in this article will be 
found admirable in all respects for short-wave listening 
or DX-ing, if used in conjunction with even a 
moderately sensitive broadcast receiver. If it is in- 
tended to use the tuner in this way, it should be 
realized that there is no need for a broadcast receiver 
which has an R.F. stage. The sensitivity is deter- 
mined not by the overall gain of the combination, 
but by the signal-to-noise ratio of the tuner. This 
will be good, because it uses an R.F. stage itself, 
and a mixer valve which has high conversion gain 
and low ‘noise level. The gain of the tuner will 
be considerably greater than that of an R.F. amplifier 
stage, even on the broadcast band, so that the per- 
formance of the converter, used with an ordinary 
five-valve broadcast set, will be rather better than 
that of a conventional all-wave receiver. 


For both the DX enthusiast and the amateur trans- 
mitter, a tuner like this one has an advantage that 
even the best commercial receivers rarely possess, 
namely the ability to spread any portion of the 
s/w tuning range over the 180° rotation of the 
separate bandspread dial. 


THE BANDSPREAD SCHEME 


The method of bandspreading that we have used 
here has several good features. First of all, it does 
not use a great multiplicity of parts. Secondly, it 
uses a conventional gang condenser, identical with 
the main gang, for the bandspread control. Many of 
the schemes that one sees use special gangs, or else 
ganged midget variables. Thirdly, the way in which 
the bandspreading is done ensures that the tuned 
circuits have a higher L/C ratio, and therefore a 
higher gain than when conventional series-parallel 
bandspreading is used. 


Fourth, the bandspread dial is almost linear in 
frequency calibration, there being no _ noticeable 
change in the degree of spread from one end of the 
bandspread dial to the other. There is, however, a 
change in the amount of bandspreading obtained at 
different parts of each tuning range. For example, the 
frequency coverage of the bandspread dial is greatest 
when the main dial is at maximum capacity, and 
least when it is at minimum capacity. The difference, 
however is never greater than two to one, That is 
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to say, at.the low-frequency end of one coil range, 
the bandspread dial may cover 660kc/sec., and at 
the high-frequency end, 330ke/sec. In the middle 
i ‘range, this being the case, the coverage on 
th? C#ndspread dial would be 500kc/sec. Here is to 
be ttjund the reason why the short-wave range has 
been divided into three bands, each with a frequency 
ratio: of 2.to I. The bandspréad system 1s such that 
the amount of bandspread varies from one end of 
the band to the other, in the same fatio. as the 
frequency ratio of the band itself. Thus, if we have 
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a tuning range of only 1.5 to 1 on each coil, it would 
be found that the bandspread would also vary by 
only this ratio. In practice, this variation in the 
degree of bandspread is quite unimportant, because 
it is possible when designing the system, to arrange 
for the degree of bandspread to be anything we 
please. 

The first range on the tuner covers 2.5 to 5.0mc/sec. 
Exactly in the middle of this band comes the 80m. | 
amateur band, which occupies almost 500ke/sec. It 


* 
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is therefore essential to 
have a coverage of at 
least 500kc/sec. in the 
middle of the first range, 
and when this is done, 
the figures quoted above 
will be obtained from the 
bandspread coverage at 
the extremes of the main 
tuning condenser. 


The second range coy- 
ering 5 to 10mec/sec., 
contains the 40m. amateur 
band, and some of the 
shortwave _ broadcast 
bands that are of most 
interest to the shortwave 
listener. Because of this, 
the bandspread coverage 
at the centre of the range 
has again been fixed at 
500ke/sec. The 40m. 
amateur band is then 
spread over the greater 
part of the bandspread 
dial, since at the low- 
frequency end of the 
range, the coverage on 
the bandspread dial is 
less than 500kc/sec. The 
same degree of band- 
spread was also chosen for the third range, 10 to 
20mc/sec. 


CALIBRATION 


One of the perennial questions concerning amateur- 
built bandspread devices is how the bandspread dial 
shall be calibrated. The beauty of the present scheme 
of spreading is that it can be calibrated to suit 
the owner. For example, if he is more interested in 
short-wave broadcast reception than anything else, he 
can have the main S/W broadcast bands marked on the 
bandspread dial, with appropriate marks on the 
main dial indicating where it must be set in order 
to make the bandspread dial read correctly. If the 
chief interest is in amateur bands, the Same thing 
can be done with them. Exact calibration can be had 
by making use of a calibration oscillator, built into 
the receiver, or by making use of the signal from an 
accurately known crystal oscillator, or evén from 
the station V.F.O. In either case, it is not at all 
difficult to have as many direct-reading spread bands as 
the bandspread dial will accommodate. Needless to 
say, there is no reason why two or more of the 
calibrated spread bands should not belong to- the 
one tuning range, provided suitable identification 
marks are made on the main dial. One simple but 
useful method of identification would be to draw 
each spread scale in a different colour, making 
the identification marks on the main dial in the 
same set of corresponding colours. 


Another method of calibration would be to have 
the main dial reading only in numbers, being prefer- 
ably a ‘dial with a vernier. The latter makes accurate 
setting of the main dial very easy, and all one would 
then need would be a list of main dia} settings, 
showing which bands these settings place on the 
bandspread dial, The latter could then be direct- 
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reading, as before. Still another alternative would be 
to make the main dial direct-reading, and to have 
a vernier dial for the bandspread. This scheme has 
been used quite extensively on commercial receivers 
which have a bandspread dial. 


Perhaps the best of the schemes we have outlined 
for calibrating the dials is the first, in which both 
dials are direct-reading, but there is one difficulty 
about this that is primarily a mechanical one. It is. 
that there is only a very limited selection of un- 
calibrated fullvision dials available to the constructor, 
and in any case, such things are not small. This 
means that the use of two of these dials side by side 
places the shafts of the two condenser gangs rather 
far apart. Other things being equal, the closer the 
gangs arc together, the better it is for the electrical 
lay-out, and the photograph shows that it is not 
possible to have them very close together, even when 


only one fullvision dial is used. [t is for this reason 


that’ we have used in the prototyae the method of 
having direct-reading scales only on the main dial, 
with a 0-100 vernier dial.on the bandspread gang. 


THE CIRCUIT 

The circuit has been drawn with all switches, but 
only one set of coils shown. The purpose of this is 
to-make it easier to read, and to illustrate how 
fundamentally simple the bandspread scheme is. 
The whole idea can be explained quite reedily. re- 
ferring only to the aerial circuit. Here we hoticedye 
conventional aerial coil, coupled inductively’d of.he 
tuned circuit in the grid of the R.F. amplifierey Phe 
latter comprises the coil, and four capacities. UC; is 
the aerial section of the main gang condenser, and T 
is the trimmer, or fixed capacity which is across 
the coil at all times. Cs is the bandspread gang 
section, and B is a fixed capacity in parallel with #t. 


August, 1954 


It can be seen therefore, that C2 and B are the only 
components in the circuit which distinguish it from 
4 conventional wide-range tuning . circuit. Now in 
order to have a specified tuning range for each band, 
and also a given amount of bandspread, it is necessary 
to specify the values of all these capacities. That is to 
say, that if we settle for a certain degree of band- 
spread and at the same time a particular tuning 
range, then if the gang to be used is decided, all 
the other capacities are automatically fixed, and their 
values must be found from the appropriate formulae. 
The value of T is considerably larger than one 
finds in a conventional set. It includes the actual 
variable trimmer, plus a certain amount of fixed 
capacity, found from the formulae. In choosing the 
values of the fixed condensers to be used in making 
up the total capacity T, allowance has to be made 
for the minimum capacity of the gangs, the input 
capacity of the valve, and stray wiring capacity. This 
has been done in specifying T for each band. 


The capacity B, it will be noticed, is connected 
on the outside of the switch—that is to the coil 
itself, because the value has to be changed for each 
range, just as has that of the capacity T. There are 
four. switches associated with each circuit. One 
switches the primary, one switches each end of the 
tuning coil, and the fourth is a shorting bank, 
arranged to earth the next lowest coil to the one in 
use. On the lowest range, therefore, there is no 
coil to be shorted. This precaution adds to the 
wiring that has to be done, but is necessary, because 
when the coils are out of circuit, they still have quite 
large capacities in them, and they resonate somewhere 
within the range covered by the next highest band. 
Unless they are shorted, they can therefore cause 
dead spots to appear on the dial. 


The coupling circuit between the R.F. and mixer 
tubes is circuitwise, identical with that of the aerial 
circuit, and so requires no additional comment. 


TRACKING 


It might be thought that when we come to the 
oscillator circuit, we will be in for something special 
in the way of complications, but such is not the 
case, The method of bandspreading is exactly the 
same as is used in the signal circuits, the only differ- 
ences being that the oscillator coil is not the same 
as the aerial and R.F. coils, and that a padder is in- 
cluded on each band. The padder is labelled P on the 
diagram, and as with all such, is merely inserted in 
the circuit by placing it in series with the coil. 
Tracking is obtained in exactly the same way as in 
an ordinary receiver, and has been arranged on the 
three-point system, giving excellent uniformity of 
tracking over the whole band. The oscillator is plate- 
tuned, since this arrangement tends to be. slightly 
better at high frequencies than grid tuning. The 
resistors Ri are used in order to even out the oscillat- 
or amplitude over the band, and is individually 
selected for each range. 


COMPLETING THE CIRCUIT 


In case there may be some who are a little hazy 
about the connections for the remaining coils which 
have not been shown, the following may serve to 
illustrate the procedure. It is merely to remember 
that the circuit is the same on all ranges, so that 
everything connected to the switch contacts has to 
be duplicated for each band. Conversely, the parts 
that are shown connected to the common switch contacts 
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(the arrows) are common to all bands, and do not 
have to be duplicated. Thus, for all the necessary 
circuit values to be given, it is only necessary to 
give a table showing the values of T, B, P, Ri etc., 
for each band. Also, the band shown is the lowest 
one, as can be inferred by examining the short- 
circuiting sections of the switch. On the broadcast 
band, where no bandspread is required, the con- 
densers B have been made so large that the band- 
spread gang, though still in circuit, has no observable 
effect on the tuning. In the oscillator circuit on this 
band, B becomes a short-circuit, and the padder P 
is made a variable one. In the other circuits, it 1s 
not possible to make B a short-circuit to ground, 
because doing so would short out the A.V.C. bias 
voltage. 


INCLUSION OF THE BROADCAST BAND 


It may surprise some to see the broadcast band 
included at all, and to find that we have not put 
in a fourth short-wave band, increasing the coverage 
above 20mc/sec. However, these things have been 
done with good reason. It is surprising how many 
people seem to like having the broadcast band on a 
receiver which is primarily intended for short-wave 
listening, This is borne out by the number of com- 
munications receivers which do include the broadcast 
band. Those that do not are very few and far 
between. 


The omission of everything above 20mc/sec. has 
also been done with a purpose. It is the ancient 
difficulty of securing as good performance above 
this frequency as can easily be obtained below it. 
This, coupled with the undeniable fact that those 
interested in the 10-metre amateur band almost in- 
variably .use a separate converter for this band 
in the interests of superior performance, makes it 
very doubtful whether the inclusion of the higher 
band would be worth while. We ourselves doubt it 
very much, and if we are asked the best way of 
obtaining top-line performance on the 10m. band, we 
always recommend the use of a separate converter. 
It certainly entails more work, perhaps, than adding 
an additional band to a tuner like this one, or even 
than substituting the broadcast band by an extra 
H.F, range, but in the long run it is easier, as well 
as conducive of greater satisfaction, to use a Ccon- 


verter for any band higher than 20mc/sec. We trust 


therefore, that those who would have liked to see 
the extra band on this job will agree with us on 
the point. 


CONSTRUCTION 


As the photographs show, there is really very 
little work involved in building a tuner like this, apart 
from the coil unit itself. The under-chassis photo- 
graph was taken after only two of the bands had 
been completed, so that more of the construction 
would be visible. One gang condenser has been 
mounted upright, in the ordinary way, and the other 
on its back, in order to suit the dials used on them, 
rather than for any electrical reason. The wave- 
change switch comes between the two gangs, be- 
cause this gives the shortest leads. The main point 
to note about the lay-out of parts under the chassis 
is the way in which the switch sections are used. 
Both ends of each tuning coil have to be switched, 
so the logical way of mounting them is to space 
two wafers just far enough apart, and solder the 
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lugs on the coils directly to the appropriate switch 
lugs. Our job in building the prototype was much 
more difficult than it will be to duplicate the work, 
for in our case it was not possible to wind the 
coils, solder them to the switch, and complete the 
switch wiring before it was mounted in the chassis. 
Those duplicating the arrangement, however, will be able 
to wind all the coils, according to the accompanying table, 
and complete the switch wiring before installing it in 
the chassis. All that has to be done then is to 
make the connections from the common switch con- 
tacts to the rest of the circuit, and to earth the 
free ends of condensers B, and so on.If the coils have 
been made according to specification, alignment will 
present very little difficulty indeed. For instance; the 
oscillator coils can be left without any dope on them 
until the alignment is done. Since the padders for 
the S/W ranges are fixed, final padding at the low 
frequency ends of the ranges can be done by stretch- 
ing or squeezing the oscillator coil turns, and when 
everything is right, the turns can be doped in place. 


Au important matter in all tuning units like this is 
the earthing of the frames of the gang condensers. 
Both condenser gangs are mounted on rubber grom- 
mets supplied with them, and these insulate their 
frames from the chassis. In order to earth these 
use is made of the earthing wipers in both cases. The 
main gang has short insulated leads attached to the 
wipers, and these are brought through holes in the 
chassis and earthed at the same points as the screen 
and cathode bypass condensers of the two valves. 
Vhese condensers are quite easily identified in the 
photograph, as are the solder lugs, one on each side 
of the baffle shield, to which they are soldered. The 
front wipers of the gangs are returned to the earth 
point for the R.F. stage’s bypass condensers, while 
the other two wipers on each gang—those for the 
mixer and oscillator sections—are returned to the 
corresponding point on the mixer’s circuit. The 
bandspread gang is quite some distance from the 
carthing points, so heavy braid has been used for 
the earthing leads. In order to prevent the braid 
from touching the chassis before it reaches the 
proper earth point, it has been covered with sphagetti. 
The remaining point is that a wide piece of braid 
has been used above the chassis to tie the frames of 
the gangs together. This piece of braid is also earthed 
to the chassis between the gangs by means of two 
small self-tapping screws. This was merely because an 
aluminium chassis was used, but if a steel one is 
used, the braid can be soldered to it. 


THE OUTPUT CIRCUIT 

The output circuit consists of a 1600kc/sec. I.F. 
transformer whose secondary has been modified 
slightly. The secondary tuning trimmer is discon- 
nected from the “cold” end of the coil (the one 
with the black wire). An extra lead is taken into the 
can, and terminated by reeving it through a con- 
venient hole in the ceramic trimmer base, and the 
coil is connected to this lead. We now have three 
leads belonging to the secondary circuit. The original 
black one, which is the now free end of the trimmer 
condenser, the original green one, and the third one, 
connected to the other end of the coil. The green 
one is no longer required, and can be cut from the 
lug, being careful not to disturb the connection be- 
tween the .“hot” end of. the coil and the tuning 
trimmer, The remaining two leads are brought out 
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through the chassis, and the cold end of the coil 
is earthed. The free end of the tuning trimmer is 
taken to an insulated solder lug, mounted under 
the I.F. transformer for the purpose, and the con- 
denser C is connected between this lug and earth. 
The insulated lug then becomes the output terminal. 


If the tuner is to feed into a broadcast receiver, 
the condenser C; should have a capacity of 0.004 yf. 
It is then possible to use’ quite a large length of co- 
axial cable for the output lead without any adverse 
effect on signal strength. However, if the unit is to 
feed a specially constructed “back end,’ condenser 
C; should be increased to 0.01 wf. The input circuit 
of the I.F. section should then consist of an identical 
I.F. transformer, with the primary treated in exactly 
the same way, except that the large condenser is 
omitted. The input terminal is then the free end of 
the tuning trimmer. With this arrangement, what we 
are doing is to step down the impedance to a low 
level, and stepping it up again at the input of the 
second unit. In this way there is no loss of signal 
in the coupling, and both trimmers can be accurately 
adjusted. 


Turns Gauge Turns Gauge 
eras SEC anes 
Aer. 10 36 = Stes 36 
25-5" URE. 10 36 38 36 
me/sec. Osc. 8 36 26 36 
Aer. i 36 19 30 
5-10 RF. 9 36 19 30 
mc/sec. Osc. 6 36 14 30 
Aer. 3 36 6 30 
10-20 RF. 4 36 6 30 
me/sec. Osc 4 36 6 30 


Aer. Standard type. 


3roadcast. R.F. Standard type. 


Osc. Replacement type, 25t. removed from see., and 12t, 
removed from primary, 


Note :—AIl SW coils close-wound except for 10-20me. 
range, which is double-spaced. Spacing on Ose. coil 
is adjusted to obtain tracking. 


All SW. coils wound on in. formers. 
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“R. & E.” PROTOTYPES FOR SALE 


Bandspread Tuner (in this issue) Ae 35 S13) 10s;as0g: 
Multi-meter (March, 1954) .. ais ae a £12. Os. 0d: 
Bey tt eee i £15 Os. 0d. 
-F_ Oscillator ovember, L 
Harmonic Signal Generator (December, 1953) £2" uae) 2a 
Modulator (December, 1953) plete outfit as 
Power Supply for above items jillustrated. 
Two-Metre Auto-Search Receiver (April, 1954) £16 15s. 0d. 
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HIGH-PASS FILTERS FOR AUDIO WORK 


Before we embark properly on this month’s “cir- 
cuits,’ we would like to assure readers that we do 
not intend to become highly abstruse or mathemati- 
cal, in spite of the rather frightening heading to this 
page. We will possibly ascend later to the: dizzy 
heights of substituting some numerical values into 
simple equations, for the benefit of those who like 
to work out their own circuit values, but farther than 
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that we promise not to go! The questions to be 
answered are, firstly: “What is a high-pass filter?” 
and, secondly, “What uses can we find for it in audio 
gear?” After that, some examples of its use and 
possibly some curves to show what it actually does. 


DEBUNKING FILTER CIRCUITS 


The main trouble about filter circuits is that they 
embody some of the most difficult and complex theory 
that can apply to radio and audio circuits. Whole books 
have been written about them—books which would 
probably be incomprehensible to most of us. But this 
fact need not deter us from using filters. Indeed, we 
are doing so most of the time, because some of the 
commonest and_ least-to-be-feared circuit arrange- 
ments are applications of the filter theory. Take, for 
example, the hum-smoothing circuit to be found in 
any radio set or amplifier. In this day and age it 
completely fails to intimidate the youngest schoolboy 
with its theoretical complexity, and yet it is one of 
the self-same filter circuits about which so much 
incomprehensible mathematics has been written! Simi- 
larly, when we use a Williamson pre-amplifier which 
gives us a sharp cut-off in response above a certain 
frequency, we are using a low-pass filter. To be sure, 
it is not a “classical” one, made up of only inductors 
and capacitors, because it employs a relatively new- 
fangled R.C. arrangement in conjunction with nega- 
tive feedback in a valve amplifier, but it is a low- 
pass filter for all that. And, again, what we so blithely 
call an I.F. transformer, and use with careless aban- 
don, is really a certain type of band-pass filter, whose 
performance can be accurately predicted by anyone 
with a few measurements and enough knowledge. This 
hardly prevents us from using them, however meagre 
our knowledge of maths. and A.C. theory may be! 


WHAT IS A HIGH-PASS FILTER? 

A high-pass filter is a circuit which passes without 
appreciable attenuation all frequencies above a certain 
specified frequency, and which blocks, or strongly 
attenuates, all frequencies below that frequency. For 
example, suppose. we are using a crystal gramophone 


0 

“5 db 

“Odb 

= 5db 


00 200 500 + 1000 
Fig, 2 Frequency C/Sec. 


| 
1000 


pick-up. Such a pick-up will respond down to very 
low frequencies indeed—as tow as a fraction of a 
cycle per second—and because of this property pro- 
duces an electrical output corresponding to the mech- 
anical vibrations of the turntable, caused by the elec- 
tric motor and/or its gearing. This electrical output 
we know as “rumble,” and with an expensive gram. 
motor it may be quite bad, with the result that the 
rumble masks the music and has an unfortunate effect 
on the amplifier and loudspeaker. One way out of 
the difficulty is obviously to use a better motor or 
a different pick-up that is not sensitive to rumble. 
But if we must make use of the gear we have, what 
is to be done? Answer, use a high-pass filter. We 
know that the lowest musical notes rarely come below 
30 c/sec., and also that the frequencies responsible 
for rumble are lower than this, so that, if we make 
the “certain specified frequency” in our definition 
equal to 30 c/sec., our filter will make no difference 
to the response from 30 c/sec. upwards, but will 
strongly reduce the response at all frequencies below 
30 c/sec. 


In talking about filters, the “certain specified fre- 
quency” is called the cut-off frequency of the filter. 

As well as illustrating what a high-pass filter does, 
we have given one excellent example of the use of 
such a filter in audio work. 


USES OF HIGH-PASS FILTERS 


Other applications are not difficult to find. Take 
the case of an amateur’s transmitter, for example. 
Here, the aim is not high-fidelity reproduction of the 
owner’s voice, but intelligible speech, frequently under 
adverse reception conditions. One of the best ways of 
securing as much intelligibility as possible from a 
given transmitter is to increase the average modula- 
tion percentage to as high a figure as possible. Al- 
though the percentage modulation on peaks should 
not exceed 100 per cent. under any circumstances, it 
is found that the normal average percentage modula- 
tion on speech is less than 30 per cent. If we can do 
anything to increase this average without exceeding 
100 per cent. on peaks, then the effectiveness of the 
transmitter will have been increased just as surely as 
if its power output had been stepped up. 


Now, it has been found by research workers in the 
field of telephone communication that the human 
voice loses no intelligibility if all frequencies below 
30 c/sec. are removed, and also that under conditions 
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where interfering noise is a problem, such tampering 
actually increases intelligibility. Also, the output of 
a microphone below this frequency contains many 
“noises” which add nothing to the usefulness | of 
speech, but which may contain more electrical power 
than the speech frequencies do. Thus, if no bass cut 
is used before modulating the transmitter, these noises 
will often cause 100 per cent. modulation without 
serving any useful purpose. Thus, if these frequencies 
are removed before modulation of the transmitter, it 
becomes possible to turn up the gain control and put 
more “speech” on to the carrier without running up 
to 100 per cent. modulation. In other words, cutting 


RI 


Fig. 3 = = 


out frequencies. below 300 c/sec. does allow us to 
increase the average modulation percentage, at the 
same time ensuring that useless noises and sounds do 
not modulate it at»all. This is clearly a case for a 
high-pass filter, and its cut-off frequency should ob- 
viously be 300 ¢/sec. As a result of its use, natural- 
ness will be sacrificed, as the voice will sound more 
highly pitched, and perhaps a little metallic, but it 
will be easier to copy through interference. 


CIRCUIT FOR A HIGH-PASS SPEECH FILTER 


The simplest sort of high-pass filter is illustrated 
in Fig. 1, and can be seen to consist of nothing more 
than one iron-cored coil, or inductor, and two capaci- 
tors. If the values of these components are correctly 
chosen, according to certain rules, this circuit will be 
called a constant-k filter section, and will have a 
response curve like that of Fig. 2. The filter, in order 
to be useful, however, must be connected into a 
working circuit, and one of the difficulties attending 
such things is that until the conditions are specified 
under which the filter must work, it is not possible to 
fix the values of C and L that must be used. 


In Fig. 3 we have drawn one method of using the 
filter, in which it is inserted between two valve cir- 
cuits. The point now arises, “How does this circuit 
help to determine the values of C and L that must 
be used to make up the filter?” The answer is to be 
found in the effective values of resistance that can 
be regarded as connected across the ends of the 
filter. The reason for this is that any filter section can 
only be designed after it is known what resistances 
will be connected across the input and output termi- 
nals. In most cases filters are meant to work with 
equal terminating resistances, and are designed ac- 
cordingly, but it is quite possible, especially with 
simple ones like this, to operate them in what 1s 
known as a mismatched condition, about which more 
anon. Let us suppose, then, that in Fig. 3, Ri, the load 
resistor of the first tube, is 100k., and that the grid 
resistor of the. second tube is also 100k. The filter 
will thus have to be designed for terminations of 
this value. Now, without examining the formulae at 
the moment, we. can quote the values of C and L 
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required for a cut-off frequency of 300 c/sec. These 
come to 0.0053 uf. for C and 26.5H. for L, and the 
result obtained-is the curye drawn in Fig. 2. 


Those of an inquiring turn of mind will want to 
know (a) how the values are affected if the frequency 
of cut-off is changed, and (b) how they are affected 
if the terminating resistance is altered. These ques- 
tions are very easily answered. Firstly, as the cut-off 
frequency is raised, both the values become smaller, 
in inverse proportion. For instance, if the cut-off were 
to be at 600 c/sec., leaving the terminating resistances 
the same, all values would be halved, making C equal 
to 0.00265 ut. and L equal to 13.25H. 


If the cut-off frequency is to remain the same, but 
the terminating resistances are to be altered, we can 
go by the rule that the inductance is directly propor- 
tional to the resistance, while the capacity is inversely 
proportional to it. That is to say, for twice the re- 
sistance, the inductance must be doubled, but the 
capacity must be halved. Conversely, for half the 
resistance, the inductance will be halved, but the 
capacity must be doubled. These rules are very simple, 
and actually enable us to work out the required 
values for any terminatinug resistance and for any 
cut-off frequency, provided we go about it in two 
distinet steps. 


Let us take an example. Suppose we want a high- 
pass filter which cuts off at 150 c/sec. and which is 
to work between resistances of 10,000 ohms. What 
values will be required? 


First of all, imagine that the resistances will be 
the same as in our basic example—namely, 100,000 
ohms. If the cut-off frequency is to be 150 c/sec., 
our first rule tells us that the values of both com- 
eS be doubled, making C = 0.0103 uf. and 
Ej a= avo! ails 


These, then, are the values for the right frequency, 
but for terminations of 100,000 ohms. We have ter- 
minations of 10k., however, so that the second rule 
tells us that the inductance must be reduced to one- 
tenth and the capacity increased ten times. This gives 
thesvaluesease Ce 003s nis anda Wasa ok 


SOME PRACTICAL POINTS 


What we have illustrated about actual values indi- 
cates several things that are of immediate practical 
concern when we come to actually build a filter. For 
instance, very large inductances are bulky and ex- 
pensive, and are therefore to be avoided if possible. 
Our rules for values tell us that IL becomes larger 
the lower the cut-off frequency at which we are 
working, and also becomes larger the higher the value 
of terminating resistance. Together, these facts tell us 
that if we have to produce a low cut-off frequency, 
we must make the terminating resistances as small 
as possible unless we want the inductances to have 
unmanageably large values. For instance, take the 
case of a gramophone rumble filter, with a cut-oti 
at 30 c/sec. Let us work out some values and see 
where the problem leads us in practical terms. For 
a 30 c/sec. cut-off and terminating resistances of 
100k., the inductance would have to be 265 Henries, 
and the capacity 0.053 uf. The latter is quite easy 
to realize, but an inductance of 265 Henries, though 
not impossible, would be almost so, and certainly 
quite impracticable. However, if we reduce the ter- 
minating resistances, we can reduce the required 
inductance, and taking it down to, say, 1,000 ohms, 
we would need only 2.65H. This is a value that can 
be realized quite easily, as can the capacities of 5.3 uf, 
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that would be needed to go with it. But having 
arranged a filter that can be built easily enough, how 
can it be inserted in a practical circuit when it is to 
have such low resistances across input and output? 
There are a number of dodges that could be used. 
One way would be to use transformers, as in Fig. 4. 
The first one would step the valve impedance down 
to 1,000 ohms, much as ah output transformer func- 
tions. The second could be omitted altogether, and a 
1,000-ohm resistor connected in place of its primary, 
or it can be used as shown, with the load on the 
secondary. The secondary transformer can then be 
regarded as stepping up the 1,000-ohm output im- 
pedance of the filter to the higher impedance con- 
nected in the grid circuit of the next amplifier. The 
use of transformers, however, is expensive, and a 
method in which they are not needed would be pre- 
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ferable. We can then call the cathode follower to our 
aid, as in Fig. 5. Here, the output of the cathode fol- 
lower can be made approximately equal to 1,000 
ohms, as has been done by choosing the right valve 
and its cathode resistor. At the output end, the filter 
is matched simply by connecting a 1,000-ohm resistor 
across the terminals. This. scheme has the added 
advantage that the voltage loss in the cathode fol- 
lower is a good deal less than it would be with a 
step-down transformer. 


WINDING FILTER INDUCTORS 


At one time it would have been quite useless to 
anyone without laboratory facilities to talk about 
winding the necessary chokes for filter circuits. How- 
ever, since the introduction of “FRerroxcube” and other 
types of pot-type magnetic cores, it has become pos- 
sible for anyone to wind them, given a little data on 
which to work. The best type of Ferroxcube core for 
filter coils is the one which has the type number 
125/17.5/11.5/IlIb:. This rather fearsome conglom- 
eration is really quite rational when one knows how 
to translate it! The numbers are measurements in 
millimetres, specifying the dimensions of the pot. 
Thus, the one under discussion is 25 1mm. in diameter, 
is 17.5 mm. deep, but the inside depth, after taking 
off the thickness of the top and bottom plates, is 11.5 
mm. The last figure combination gives the grade of 
Ferroxcube of which the core is made. Grade IIIb, is 
‘the grade most suited to audio frequency work. 


The D25/17.5 size is large enough for most pur- 
poses, but sometimes, when particularly large induc- 
tances are required, it is necessary to use one of the 
two larger sizes that are available. 


For those without measuring facilities, the pot 
cores have the great advantage that a known induc- 
tance can be wound by putting on a specified number 
of turns. Inductors made in this way are quite accu- 
rate enough for practically all simple filter purposes. 
For the D25/17.5 core, the inductance obtainable 
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with any number of turns can be found from. the 
formula— 


eS ne 744s se fal a (1) 

If one wants to know the number of turns that 

should be put on to obtain a given inductance, the 
formula can be re-arranged to read— 


rt ledte= Teal Ue A I a a am bes Le (2) 
In both these formulae, i, the inductance is in milli- 
henries, and n is the number of turns on the bobbin. 
The only real restriction on the wire size, for ordinary 
purposes, is that it must be small enough for the re- 
quired number of turns to be put on the bobbin 
supplied with the core. 


Illustrating once more with our example of the 
30 c/sec. rumble filter, it will be remembered that 
we need an inductance of 2.65H. From equation (2), 
we find that 1087 turns are needed; 36-gauge wire 
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will do nicely, without leaving too much waste space 
on the bobbin, and there, after a simple job of jumble 
winding, is our filter inductor. 

For those who have an audio oscillator, advantage 
can be taken of the fact that the coil and. one of the 
two condensers will resonate, if connected in parallel, 
and a frequency 1.41 times the calculated cut-off fre- 
quency. For example, the 2.65H. inductance will 
resonate with the capacity of 53 wf. at 30 x eh 
— 423 c/sec. This can be used as a method of getting 
the required capacity, once the coil has been made, or 
of checking the coil assuming that the correct value 
of capacity has been found, 


TOLERANCES 


When doing up filter circuits like this, it is a grave 
mistake to think that every value must be accurate 
to the last degree. Nothing could be farther from the 
truth. For instance, supposing the inductance actually 
wound is 10 per cent. too large or too small. In the 
case of a 300 c/sec. speech filter, this will, mean 
that the cut-off will come at 270 or 330 c/sec. instead 
of at the calculated place of 300 c/sec. Obviously, such 
a discrepancy would be quite unnoticeable in practice. 
And in a rumble filter, what difference would it make 
‘f 'the cut-off was at:3o or 2/ c/sec.? Similarly, very 
accurate adherence to the values of terminating re- 
sistance used for purposes of calculation is quite un- 
necessary. For example, suppose we want to insert 
a filter between a valve with a plate load resistor of 
50k., and another whose grid leak is 250k. We can 
get over this simply by designing the filter for a 
nominal resistance equal to the square root of the 


(Continued on page 34) 
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USING THE TRANSMITTER FOR ’PHONE 


Not every beginning amateur will want to spend 
all his transmitting time on CW. Indeed, many will 
probably be glad to see the last of the code once they 
have passed the test! While this seems a pity, there 
is no doubt that there are many who will want to 
modulate their first transmitter, so that this part of 
the series is devoted to describing a very simple and 
inexpensive method of doing it, 


TYPE OF MODULATION 


For the best all-round results, there is no doubt 
that plate-and-screen modulation is the thing. Its 
advantages are that it enables a carrier power of 25 
watts to be had on ’phone, with the same 40 watts 
input at 400 volts that is used on C.W., and_ that 
it gives the best quality with the least difficulty. 
As against these, however, it is also the most ex- 
pensive method. This is easily understood when it 
is realised that a 20-watt modulator is required, to- 
gether with its by no means negligible power supply. 
These two items will cost a good deal more than the 
transmitter and its power supply. However, we would 
strongly recommend those who want a good medium- 
powered ’phone transmitter, to build such a modu- 
lator system. A very suitable design was published 
in the first issue of the “Experimenter,’ back in 
November, 1947. The modulator used push-pull 
EL37s, with a power supply of 325 volts, 200: ma. 
Its output was 30 watts, so that it could fully modu- 
late a transmitter with 60 watts input to the final 
amplifier. The circuit also sported a built-in magic- 
eye type level indicator. 


In spite of the above, there are many who would 
prefer a modulation system which is considerably less 
expensive, but which will give acceptable results. 
Also, since this transmitter is designed for new- 
comers to amateur radio, we feel that any inexpensive 
system of modulation which we recommend should 
require no adjustment, or else should be very simple 
to set up, and to operate. With these ideas in mind 
therefore, we have investigated a number of possible 
schemes. The first of these was cathode modulation. 
This is a combination of plate and grid modulation 
by means of which the power required from the 
modulator stage can be considerably reduced com- 
pared with straight-out plate modulation. It is not 
recommended for this transmitter, however, because 
it requires ‘flexible control over the excitation, or 
drive, to the modulated amplifier, and this control 
is not readily available without making modifications 
to the basic arrangement of the transmitter, The 


same disadvantage applies to pure grid modulation, 
which in addition is quite tricky to adjust. The 
scheme finally settled on was that of screen modu- 
lation, 


HOW SCREEN MODULATION IS EFFECTED 


When a carrier is modulated by a sine-wave audio 
signal, the power output on the positive modulation 
peaks is four times the unmodulated power output, 
or four times the carrier power. This means that 
medulation of a given transmitter can be done in two 
basic ways. The first, as represented by plate modu- 
lation, causes the efficiency of the modulated amplifier 
to remain constant, and varies the output during the 
modulation cycle by varying the plate circuit’s input 
power. At the modulation peaks, therefore, the input 
tc the mod. amp. is four times the unmodulated input, 
but since the efficiency is constant, the output is 
thus fovr times the unmodulated output. Practically 
all other methods of modulation work in exactly the 
opposite way. That is to say, the input remains 
constant over the modulation cycle, but the power 
output is varied by varying the efficiency. Screen 
modulation falls into this category, and the practical 
result is that with this method, the carrier power 
has to be considerably less than the power which 
the transmitter can turn out on C.W. The reason 
can be visualised in this way. When we set up 
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f the transmitter. The only way to 
var 05+ 250v. ae this Te he plats voltage and ex- 


if 


Gaels 


modulator wnt. 


Under-chassis view of the 


the circuit for C.W. operation, we arrange for its 
efficiency to be as high as possible. In the case of 
this transmitter, we put 40 watts of D.C. power 
into the final’s plate circvit, and get out 25 watts 
of R.F. power. This is an efficiency of 25/40, or 
624%. Now since this is the maximum practical 
efficiency we have been able to realize, it is clearly 
impossible to expect a higher efhciency than this 
during modulation. Thus, the full 25 watts output 

of the transmitter will be reached only on_ the 
positive modulation peaks, and the carrier power will 
therefore have to be reduced to a quarter of this, 
or 63 watts. Then, when the screen voltage is modu- 
lated, the final runs under the C.W. conditions, and 
gives the same ouptput, only on the positive modv- 
lation peaks. It will be seen then, that unless plate 
modulation is used, the carrier power can not be 
more than a quarter of the C.W. power of the trans- 
mitter. This may seem a very sad state of affairs, 
but it is merely another example of the truth 
that we cannot get something for nothing, By using 
screen modulation we are enabled to use a very low- 
powered modulates, but we pay for it in obtaining 
only a small carrier power. Let us see just what this 
means in practice. 


PRACTICAL APPLICATION 


We have just seen that in order to use screen 


modulation, we must obtain an unmodulated power 


output of approximately a quarter the C.W, power 


citation are to remain as before, is to 
rédiice the 1).C. /screen’ voltage. This 
can be done by increasing the size of 
the screen dropping resistor, and in 
practice it has been found that an 
additional 150k. is needed. Next, we 
feed audio voltages from the modulator 
directly to the screen of the final, so 
that the modulation swings the screen 
voltage from approximately zero to 
250 volts. The latter, it will be re- 
membered, is the D.C. voltage used on 
C.W., so that on positive modulation 
peaks, we can expect the transmitter 
output to be at the C.W. figure, as 
nientioned earlier. 


Plate aes 


Unfortunately, it is not possible with most pentodes 
or beam tetrodes to obtain distortion!ess 100% modu- 
lation by modulating the screen alone. However, 
examination of oscilloscope patterns showed that 
very clean linear modulation was obtained up to 
80 or 85%, after which the negative peak modu- 
lation flattened out. Considering the very small 
amount of gear required, and the case with which 
it can be put into operation, the fact that 100% 
modulation cannot quite be reached is not really 
so important. The main thing is that the small 
screen modulator does enable anyone who has built 
this transmitter to put out a low-powered ‘phone 
signal of reasonable quality, which will certainly 
enable him to have many enjoyable ‘phone QSOs 
while saving up for something bigger and_ better! 


CIRCUITS USED 


In Fig. 1 is the circuit of the speech amplifier and 
modulator, which could hardly be simpler. The EF40 
has a voltage amplification of some 200 times, and 
has been included so that a diaphragm-type crystal 
microphone can be used. The gain control follows 
this stage, because it can never be overloaded by a 
crystal mike, and because control noise is minimised 
by putting it where the signal is greatest. The EL41 
modulator is given a considerably higher bias re- 
sistor than is normal, in order to reduce the plate 
current, and because the maximum possible power 
output is not required from the tube. With a 250 
volt power supply, as indicated, the total current 
drawn by the circuit is only 25ma., and before fixing 
the cathode resistor value, it was ascertained that 
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no better results could be obtained by allowing the 
EL41 to draw more current. It is. choke-capacity 
coupled to the screen of the modulated amplifier. The 
choke is a small one, with not very much inductance, 
which purposely limits low-frequency response of the 
whole circuit. Since small chokes like this are not 
normally available, use was made of a small 2-watt 
speaker output transformer, the secondary being 
taped up and not used. The one used was intended 
to match a 23 or 3 ohm speaker to a 5000 ohm load. 
This component will not be found at all critical, 
and any small smoothing choke could be used just as 
well. The 1 wf. coupling condenser was made up from 
two 0.5 uf. paper condensers in parallel. 


The circuit of Fig. 2 shows how the modulator is 
connected into the transmitter. A closed circvit jack 
is mounted on the chassis at any convenient spot, 
and 150k. additional screen dropping resistor is 
wired to it as shown. When no plug is inserted, the 
150k. resistor is shorted out by the jack contacts, 
but when the plug is inserted, the resistor is brought 
into circuit, and the “hot” audio terminal is con- 
nected to the screen of theQE06/50. 


POWER SUPPLY 


-If it is intended to use the modulator a good deal, 
it would be best to derive its power from the trans- 
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mitter. The H.T. line could be connected to the 
slider on the voltage divider that feeds the oscillator. 


Of course, this would mean re-adjusting the tapping 
point. Alternatively, *the 250 volts 25ma. could be 
obtained from a small separate power supply, or even 
from that of the receiver. One possibility would be 
to arrange for the receiver stand-by switch to cut 
the H.T. to the power output tube, placing it on the 
modulator instead, when the switch is moved to the 
“Transmit” position. 


ADJUSTMENT 


There is really no adjustment at all required, other 
than to set the volume control so that the modulation 
level is not too high. If you get someone else to 
talk while you adjust the level, and listen on the 
monitor, you will readily recognize when the speech 
becomes rough-sounding, owing to too high a modu- 
lation level. As ever, the best plan if you have one, is 
to use an oscilloscope as a modulation monitor, 
preferably with the trapezoidal pattern. This will 
show at all times whether the level dor: linear 
modulation is being exceeded. 


Super X-ray Machine for 


This extraordinary machine is the world’s first 
gantry-mounted Linear Accelerator used for the 
super-voltage X-ray treatment of deep-seated dis- 
eases, including cancer. It was recently installed in 
the General Hospital at Newcastle-upon-Tyne and is 
the first of five such machines being developed for 
the Ministry of Health. . 

The machine has several advantages over existing 
deep therapy units—the increased penetration of the 
X-ray beam enables tumours to be treated that are 
too deep to be dealt with by conventional methods, 
no damage to the skin results from the treatment 
and much higher dose rates can be employed, thus 
enabling treatment times to be considerably reduced. 

With an X-ray output 10 times greater than 
standard therapy units the apparatus has an energy 
rating of between three and a half and four million 
electron-volts. 

The gantry mounting of the linear accelerator 
means in practice that the X-ray beam can he directed 
on to the diseased tissue with high precision and 
at any required angle while the patient lies com- 
fortably on the treatment couch. The Megavoltage 
Treatment Building in which the machine is installed 
was presented by the North of England Council of 
the British Empire Cancer Campaign. 

Special care has been taken to protect the staff 
against radiation. The walls of the treatment room 


facing the primary X-ray beam are of five feet 
concrete and the radiographer who operates the 


controls can view the patient through a_ periscope 
fitted to the control desk. Two-way communication 
with the patient is provided by microphones and 
loudspeakers. 

The Linear Accelerator was developed and built 
by the Mullard Research Laboratories on behalf of 
Philips Electrical Industries, Ltd, 


the Treatment of Cancer 
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THE PREFERRED RANGE OF RESISTANCE VALUES 


Bye Ge BOGLE, Bib Ee hi, A.M,1.E.E. 


Both users and sellers of resistors still have difficulty with the new “preferred 


value’ resistors. For instance, where a circuit says 50k., can I use a 47k. 


resistor, 


or will a 68k. do for a specified 75k.? As it happens, the answer to both these 
queries is “yes,” because if, as 1s the case with ordinary resistors, the tolerance on 
values is plus and minus 20 per cent., there is literally no difference between the 
two sets used in the above illustration. This short article, which Dr. Bogle wrote 
for us some years ago, has been re-printed here in order to clear up some of the 


misunderstanding that exists at the present time, although the 


“new values have 


become alinost standard now. 


When, in the design of an electronic circuit, the 
characteristics of the resistance components are to 
be specified, it is necessary to lay down the nominal 
value of the resistance, the permissible percentage 
departure from that value—that is, the tolerance— 
and the power that the resistance is required to dissi- 
pate. When once the value has been determined, it 
is usually a simple matter to find the wattage, and 
so specify this characteristic of the resistor, though 
when reliability and stability are important it is 
well to treat manufacturers’ figures of wattage with 
some reserve. 

The value of resistance required is governed by 
the circuit, sometimes within close limits, sometimes 
only in very rough terms. For instance, the cathode 
resistor of a self-biasing valve may. be rather critical 
in value for optimum performance, whereas it may 
well be insignificant whether the grid leak is 100 
kilohms or 1 megohm. Now, close tolerance resis- 
tors, whether obtained by special manufacturing pro- 
cesses or by special selection by the manufacturer 
or the consumer, will obviously be more expensive 
than wide tolerance resistors. Thus, it is important 
to establish classes of tolerance and to specify in 


which class each resistor belongs. The commonest 
classes are the 20 per cent. and the 10 per cent. 
tolerances; 5 per cent. and better are sometimes 


required, but this should normally be the exception, 


Having decided to permit departures from nominal 
value of plus or minus 20 per cent. or 10 per cent., 
it becomes necessary to decide what nominal values 
shall be provided. Obviously, there is little point in 
making available resistors of, say, 2,500 ohm .and 
3,000 ohm, both with 20 per cent. tolerances, because, 
provided the 2,500 were not low in value, or the 3,000 
high, either would do equally, well. Thus, it seems 
sensible to ensure that the nominal values made 
available are arranged in such a way that limit values 
of adjacent numbers on the scale do not either appre- 
ciably overlap or lie very far apart. 

The logic of this appealed to manufacturers and 
designers in England and America so strongly that 
it was seen to be worthwhile to establish such a 
systematic arrangement, even under the pressure ot 
war. The principal advantages accruing are that the 
designer is offered a complete coverage of all pos- 
sible values he can require, with the minimum num- 
ber of different values, and the manufacturer, by 
selection, can dispose of every resistor he makes into 


% the range, since if it is just over 10 per cent. or 
-; 20 per cent, above one value it will be just less than 


10 per cent. or 20 per cent. below the next value up 
on the appropriate range. The system has been 
fairly universally adopted in England and America, 
and called the “preferred range” of values. 

Let us start the establishment of such a range at 
10 ohms, and say that our tolerance is 20 per cent. 
Then the next value above 10 will be 10x such that 


10 + 20 per cent. = 10x — 20 per cent. 
Orloc LZ Soo ES 
£2 ‘ 
Thus x = —- 


= 5 


NOMINAL VALUES 
Fig. of. 


Hence, the se¢ond value is 15 ohms, and the third 
value is determined similarly by a further multiplica- 
tion by 1.5. 

On this basis, our preferred range would be: 
oe 922, 835.75, S053; 19," TTS.08, 1 ete. Ten Shests 
clearly going to become inconvenient, and we must 
accordingly modify our original conditions slightly 
to allow the seventh number to become 100, in whicn 
case the scale of numbers between 100 and 1000 wail 
be exactly similar, and so on. This 1s achieved by 
making 

ony xs = 10 

Then x = 1.468. 


and the range becomes 10, TAGS 24) 31.63, 46.42, 


68.13, 100. In practice, the scale adopted for 20 per 
cent. tolerance is 10, 15, 22,33, 47, 68, 100. 


(Continued on page 34) 


Fe 


34, é RADIO AND ELECTRICAL REVIEW 


By a similar process, the scale arrived at for 10 
per cent. tolerance is 10,.12;-15, 18},.22, -27; 33, 39; 
47, 56, 68, 82, 100. aa. 

By introducing intermediate values in~the 10 per- 
cent. scale, a 5 per cent. scale can be laid.down, but 
in practice few of the intermediate 5 per cent. values 
are ever encountered; 51 and 75 are probably the 
most common, 3 

In the older. scheme of things, a range of 20 per. 
cent. resistors :to. give.coverage between 10 and 100 
might be: 10, 15, 20, $30, 50,75, 100. This involves 
the same number of tesistors, but, as will be seen 
from the comparison shown in Fig. 1, results in both 
bigger overlaps-and a gap. If the gap is to be filled, 
then a greater number of resistors will be required, 
resulting in more overlaps and consequently. a waste 
of effort and material. 

The preferred range-of values has at present little 
currency in New Zealand. This is primarily*due to 
the large stocks of the older style established during 
the war, and the difficulty of obtaining new-~ stocks. 
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As present stocks become exhausted, however, it 
is to be expected that the preferred values will be- 
come more common and eventually prevail, since 
they will: be either the only ones available overseas, 
or else cheaper than other values available. An in- 
spection of circuit diagrams shown in overseas radio 
journals will indicate the extent to which the pre- 
ferred range is established there. It does not as yet 
(in England, at any rate) prevail markedly in the 
feld of wire-wound resistors, but the policy has been 
formally established in that case also. 


A similar scale of values has been laid down for 
condensers, but so far it is rather rare to find such 
condensers in use; the change-over has not been 
nearly so quick or so complete as with resistors. 


® To the ear accustomed to round figures; the values 
on this range have an alien sound, and to many 
they have seemed to have. little justification. It 1s 
hoped that here the justification has been made clear; 
usage will convince the doubter of their advantages 
and their essential “sweet reasonableness.” 


_*Note—This was originally written in 1948. 


High-pass Filters 
(From page 29) 


product of the two actual terminating resistances. In 
this case this would he 


V50k. X 250k. = 114k. 


For those who want the whole story, here are the 
two formulae from which the inductance and cap- 
acity can be found for any cut-off frequency and 
any terminating resistance. They are: 


1 
C= SS ia on a NS (3) 
2rfe.R : 
R ~ 
and [SS et che fo i He (4) 
Atk. 


where C is the capacity in Farads, 
L is the inductance in Henries. 
and fe is the cut-off frequency in cycles per sec. 


The first of these formulae is a little inconvenient, in- 
that we normally work in microfarads; with Guinawin, 
the formula becomes— 


10° 
Medes ges MR Es OE ERIE IAN 
2nf..R 


CONCLUSION 


There is a good deal more that could be said on 
the question of high-pass filters, but the foregoing 
should serve as a worth-while introduction to the 
subject. Before we close, it however, there is one 
application of the high-pass filter that really should 
be mentioned. It is in shortwave receivers. Just as 
in transmitting a filter cutting off at about 300 c/sec. 
is very helpful, so it is in a receiver. You cannot 
make everyone put one into their speech amplifiers 
as they should do, but the next best thing is to put 


one in the audio section of your own receiver. It will 
not affect the quality of those transmissions which 
are already cut off below 300 c/sec., but it will aid 
readability of all signals on the bands, especially when 
there is heavy interference about. 


_f; LtA4J4+A 
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Tube Data 


RCA 6146 — VALE, 


DIMENSIONAL OUTLINE 


*, 
1% MAX 7 


SMALL CAP———_ 
JETEC N® CI-I 


Ti2 BULB 


LARGE - WAFER 
OCTAL 
6-PIN BASE 
WITH SLEEVE 
NZ R-6876 


92CS-7700 


RCA-6146 is a small, sturdy, vhf beam 


powcr 
amplifier having high efficiency and high power 
sensitivity. It is designed for use as an rf power 


amplifier and. oscillator as well as an A.F. power 
amplifier and modulator in both mobile and fixed 
equipment. The 6146 has a maximum plate dissi- 
pation of 25 watts under ICAS conditions in modu- 
lator service. In the latter service, it can be 
operated with full input to 60 Me and with reduced 
input to 175 Mc: 

Because of its high sensitivity and high efhciency, 
the 6146 can be operated with relatively low plate 
voltage to give large power output with small 
driving power. 


Small in size for its power-output capability, the 
6146 has a rugged button-stem construction with 
short internal leads, a T-J2 bulb, triple base-pin 
connections for grid No. 3 and cathode (both joined 
to internal shield inside the tube) to permit effective 
rf grounding, and an octal base with short metal 
sleeve having its own base-pin terminal. The sleeve 
shields the input to the tube and isolates it from 
the output circuit so completely that no other 
external shielding is required. Separation of input and 
output circuits is accomplished by bringing the plate 
lead out of the bulb to a cap opposite the base. 


OPERATING CONSIDERATIONS 


The maximum ratings in the tabulated data for the 
6146 are limiting values above which the serviceability 
of the 6146 may be impaired from the viewpoint of life 
and satisfactory performance. Therefore, in order not to 
exceed these absolute ratings, the equipment designer has 
the responsibility of determining an average design value 
for each rating below.the absolute value of that rating 
by an amount such that the absolute values will never 
be exceeded under any usual conditions of supply-voltage 
variation, or manufacturing variation in the equipment 
a. a 


Heavy leads and conductors together with suitable insu- 
Jation should be used in all parts of the R.F. plate tank 
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BEAM-POWER AMPLIFIER — 


SOCKET CONNECTIONS 
Bottom View 


PIN 1: CATHODE, GRID NO. 3, 
INTERNAL SHIELD 


HEATER 

GRID No.2 

SAME AS PIN 1 

GRID No.1 

SAME AS PIN 1 

PIN 7: HEATER 

PIN 8: BASE SLTEVE 
CAP; PLATE 


PIN 2: 
PIN 3: 
PIN Us 
‘ 
PVA Ss 
PIN 6: 


circuit so that losses due to R.F. voltages and currents 
may be kept at a minimum. At the higher frequencies, 
it is essential that short, heavy leads be used for circuit 


connections in order to minimize lead inductance and 
losses. 
The bulb becomes: hot during operation. To insure 


adequate cooling, therefore, it is essential that free cir- 
culation of air be provided around the 6146. 


The plate shows no colour when the 6146 is operated 
at full ratings under either CCS or ICAS conditions. 
Connection to the plate should be made with a flexible 
lead to prevent any strain on the seal at the cap. 

The driver stage for the 6146 in either class C tele- 
phony or telegraphy service should have considerably 
more output capability than the typical tube driving 
power shown in the tabulated data in order to permit 
considerable range of: adjustment and also to provide 
for losses in the grid No. 1 circuit and the coupling cir- 


cuits. This recommendation is particularly important 
near the maximum rating frequency where there are 
other losses of driving power, such as circuit losses, 


radiation loses, and transit-time losses. 

llighest operating efficiency in high-frequency service, 
and therefore maximum power output, will be obtained 
when the 6146 is operated under load conditions such 
that the maximum rated plate current flows at the plate 
voltage which will give maximum rated input. 


Push-pull or parallel circuit arrangements can be used 
when more radio-frequency power is required than can be 
obtained from a single 6146. Two 6146s in parallel or 
push-pull will give approximately twice the power output 
of one tube. The parallel connection requires no increase 
in exciting voltage necessary to drive a single tube. 
With either connection, the driving power required is 
approximately twice that for a single tube. The push- 
pull arrangement has the advantage of simplifying the 
balancing of high-frequency circuits. 

When two or more tubes are used in the circuit, pre- 
cautions should be taken to insure that each tube draws 
the same plate current. 

During standby periods in intermittent operation, it: 1s 
recommended that the heater voltage be maintained at 
normal operating value when the period is less than 15 


minutes; and that it be reduced to 80 per cent. of normal 
when the period is between 15 minutes and 2 hours. For 


longer periods, the heater voltage should be turned off, 
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. GENERAL DATA 
EGOS USS Electrical: 
GRID-N2 2 VOLTS = 200 eR g § 3 
we © Heater, for Unipotential Cathode: 
C a Voltage ((ACa ciOG) i emmensiats mt<lliiemrcuars 6.34103 vorts 
2 Cure Mt Val 6) \SGVONIC Site aimee anette Sha 245) amperes 
2 Transconductance, forplate volts = 200, 
Ht 5 a grid-No. 2 volts = 200, and plate 
E ma. = 100. » .» 7000 pmhos 
Mu-Factor, Grid No.2°to Grid No.4 
for plate volts= 200, grid—-No. 2 
8 volts = 200, and plate ma. = 100. . . Was 
Cy m2 Direct Interelectrode Capacitances:* 
Oriel Mood Wer (PAWS g mo 6.5 co bo 7c 0.22 max. puf 
ayo iPiGmOl af Geor io fone Lala spe foe & 0 1355 ppt 
COURAGE fo vO 6 yo Best Oo) id ico 9 pu f 
° 
fe} 
oY Mechanical: 
5 Moin) OSIM 6 4 o 9 & o © 24 : Any 
t S$ OVGreih Wamenshho oc of Oo Golo 6 5 4 5 HG fe 11/15* 4 1/8" 
ot ER NGO! Tetieliitg Go.) to oO yes 5 Oo One ie 1/8" SU/i8 = 
4 ot PES iOUMOMeUeNee G Ged lo og oA G o,o oo G 2 6 i- 23/32" 
i Chet ce oe PoNGhea Oe O) ip Dua ed. eso A T-12 
GElo» Glas GPO Wake sO o%o sOule + "small (JE FEC ko. Cit 
Base Large- wafer Octal g—-Pin wit 
Ay gens Sleeve NO.R-6876 (JETEC No. 83- Bey 
8 Bulb Temperature (At hottest point). 220 \max. 
AF POWER AMPLIFIER & MODULATOR--Ciass AB,1 
2 8 Triode Connection--Grid No.2 Connected to Plate 
o ecs® TCtS om 
aoe: Maximum Ratings, Adsolute Values: 
. De PLANE MOLDING c 6 4 « 400 Max. u00 Max. volte 
8 MAX.-SIGNAL DC 
PLATE CURRENT**. « 90 max. 90 may. ma 
E MAXs—SIGNAL PLATE INPUT** 35 max. 35 max. watts 
t PLATE DISSTPATION**. . 20 max. 25 max. watis 
PEAK HEATER-CATHODE VOLTAGE: 
ae o = Hy Heater negative with 
3 3 2 a respect to cathode . 135 max. 135 max. volts 
PLATE MILLIAMPERES Heater positive with 
92CM=7707 respect to cathode . 135 mex. 135 max. volts 
Fig. 1.—Average rae Characteristics of Type 6146 Typical Operation: 
with Ee. as Variable. Values are for 2 tubes 
DE Plate Voltage %..) 4 « 250 490 400 volts 
OC Grid-No.1 Voltage. . —50 -100 -100 volts 
Peak AF Grid-—No. 1-to— 
Grid-No.1 Voltage®. . 100 290 200 volts 
Zero-Signal OC 
Plate Current. . 110 80 80 ma 
Max.-Signal DC 
Plate Current. . 14y 136 136 ma 
Effective Load Resistance 
(elste to plate). . 5000 8000 $990 ohms 
Max.-Signal Driving 
Power (Approx. \: . 0 0 0 watts 
Total Harmonic Distortion 5 4.6 4.6 % 
Max.—-Signal Power 
Output (Approx.). . 8 19 19 watts 
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Vig, 2—Average Characteristics of Type. 6146, 


Maximum Circuit Values (CCS or ICAS Conditions): 


Grid-No. 1-Circuit Resistance: 
With fixed bias. . . ». « «+ « © « 
With Cathode billaisisnassist stitalls) en ot 


0,1 max. megohm 
0.5 max. megchm 


AF POWER AMPLIFIER & MODULATOR--Class AB\t 


Maximum Ratings, Adsolute Falues: 


Glen roas*? 
OC PLATE VOLTAGE... . 600 max. 750 max. volts 
DC GRID—-No. 2 (SCREEN) 
VOLTAGE. . 250 max. 250 max. volts 
MAX.-SIGNAL DC 
PLATE CURRENT**. . 125 max. 135 max. ma 
MAX. SIGNAL PLATE INPUT** 60 max. 85 max. watts 


When Aaa a better switch 


ARCOLECTRIC will make it 
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Maximum Ratings (Cont'd): 


ecs® ICAS 
MAX.-SIGNAL GRIO- 
No.2 INPUT**, 3 max. 3 max. watts 
PLATE DISSIPATION**, 20 max. 25 max. watts 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 
respect to cathode . 135 max. 135 max. volts 
Heater positive with 
respect to cathode . 135 max. 135 max. volts 
Typical CCS Operation: 
Values are for 2 tubes 
DC Plate Voltage. . ate Wes BG g 400 500 600 volts 
OC Grid-No.2 Voltagea . : 190 180 190 volts 
DC Grid-No.1 (Control- Grid) 
tage: 
With fixed-bias source... . —40 —40 -45 volts 
Peak AF Grid—-No. 1-to— 
Grid-No.1 Voltage. . 80 80 90 volts 
Zero-Signal DC Plate Current. . 86 70 60 ma 
Max.-Signal DC Plate Current . 228 220 200 ma 
Zero-Signal 0C Grid—No.2 Current 2 A at ma 
Max.-Signal OC Grid—-No. 2 Current $0) 1955" 30.05 ma 
Effective Load Resistance 
(Plate to plate). 4000 5000 7500 ohms 
Max.-Signal Driving 
Power (Approx.). . 0) 0 0 watts 
Total Harmonic Distortion. . . 8 8 8 4 
Max.-Signal Power Output (Approx. ) 55 70 82 watts 
Typical 1ICAS Operation: 
Values are for 2 tubes 
DEMEAUCMVO | CAGE mer ele ie wiswi%el's. feo ce 600 750 volts 
OC Grid-No.2 VoltageAa . 200 200 volts 
DC Grid-No.1 (Control- Grid) “voltage: 
» From fixed—bias source. .:3.. -50 -50 volts 
Peak AF Grid-—No. 1-to- 
Grid-No.1 Voltage. . 100 100 volts 
Zero-Signal OC Plate Current. ... 52 57 ma 
Max.-Signal DC Plate Current... . 239 227 ma 
Zero-Signal DC Grid-No.2 Current . . ste 1 ma 
Max.-Signal DC Grid-No.2 Current . 25. 2 27.5 ma 
Effective Load Resistance 
(Plate to plate). 5500 8000 ohms 
Max.-Signal Driving Power (Approx.). 0 0 watts 
Total Harmonic Distortion. ..... 7.5 5.7 5 
Max.-Signal Power Output (Approx.) . 94 120 watts 
Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No.1-Circuit Resistance:°° 
Wiidtne IU XCD DNAS eyes eyekciye ls key eyes 0.1 Max. megohm 


With cathode bias. .. Not recomniended 


AF POWER AMPLIFIER & MODULATOR--Class ABo* 


Maximum Ratings, Absolute Values: 


ecs® reas 
DOO RATE, VOLTAGE. «fl. .<)'% 600 max. 750 max. volts 
DC GRID-NO. 2 (SCREEN) 
VOLTAGE. . 250 max. 250 max. volts 
MAX.-SIGNAL DC 
PLATE-CURRENT**. . 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT** 62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-NO. 2 
UNPUTRE So. 3 Max. 3 max. watts 
PLATE DISSIPATION**, 20 max. 25 max. watts 
PEAK HEATER-—CATHODE 
VOLTAGE: 
Heater negative with 
respect to cathode . 135 max. 135 max. volts 
Heater positive with 
respect to cathode . 135 max. 135 max. volts 
Typical CCS Operation: 
Values are for 2 tubes 
DEP MAL ee VOLTAGEe ese. oon alice csc els 400 500 600 volts 
DC Grid-No.2 Voltage ....., 175 175 165 volts 
DC Grid-No.1 (Control een 
Voltage: 
From fixed-bias source... . -40 —40 -45 volts 
Peak AF Grid—No. 1-to- 
Grid-No.1 Voltage. . 86 87 99 volts 
Zero-Signal DC Plate Current. . 63 64 31 ma 
Max.—Signal DC Plate Current. . 232 242 207 ma 
Zero-Signal OC Grid—No. 2 Current 1.5 122 0.7 ma 
Max.—Signal DC Grid-No.2 Current 28 26 31 ma 
Max.-Signal OC Grid-No.1 Current ONS nO san OSs ma 
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Effective Load Resistance 


(Plate to plate). 4000 5000 7500 ohms 
Max.-Signal Driving 
Power® (Approx. a 0.03 0.03 0.05 watt 
Total Harmonic Distortion. . . 9.7 9.7 9.7 
Max.—Signal Power Output (Approx. ) 60 81 90 watts 
Typical ICAS Operation: 
Values are for 2 tubes 
DGGRlaveRVON Age ue buen st pares mist elite 600 750 volts 
OC Grid-No.2 Voltage4 . 185 165 volts 
DC Grid-No.14 (Control- Grid) Vol tage: 
Frometixed—bivas, SOURCE. % shel 1s —50 -45 volts 
Peak AF Grid-—No. 1-to— 
Grid-No. 1 Voltage. 113 101 volts 
Zero-Signal DC Plate Current... 41 35 ma 
Max.-Signal DC Plate Current... . 270 240 ma 
Zero-Signal DC Grid-No.2 Current. . 0.9 0.6 ina 
Max.-Signal DC Grid—No, 2 Current 29 21 ma 
Max.-Signal DC Grid-No.1 Current . 0.8 0.7 ma 
Effective Load Resistance 
(Plate to plate). 5500 8000 ohms 
Max.-Signal Driving Power (Approx. )@ OneL SOR watt 
Fotalitarmonve Ol stortionien « . sc $4 10 % 
Max.—Signal Power Output (Approx.) . 115 130 watts 
Maximum Circuit Values (CCS or ICAS Conditions): 
Grid—-No.1-Circuit Resistance: 4 
Wilt pete XeG uD itelsicers Mic icauthon fect gens ae 30000 max. ohms 


WIMtUGAtNOdes Dikaisen aus ole el et see Not recommended 


PLATE-MODULATED RF POWER AMPLIFIER-- 
Class C Telephony 


Carrier condttions per tube for use with 
a max, modulation factor of 1.0 


ces® rcis® 
Maximum Ratings, Absolute Values: 
DE ABEATIE VOLTAGE rs: se: te 480 max. 600 max. volts 
DC GRID-NO. 2 (SCREEN) 
VOLTAGE. . 250 max. 250 max. volts 
DC GRID-No.1 (CONTROL- 
GRID) VOLTAGE. . -150 max, -150 max. volts 
OG PLATE (CURRENT cae c is 7« 117 max 125 max. ma 
DC GRID-No. 1 ae . 3.5 max. 4.0 max. ma 
PLATE VR RUT Eo. = 45 max, 67.5 Max. watts 
GRUDSNOs-2 OUNP UT eo 2 max. 2 max. watts 
PEATE DIUSSTRAT NON. seven vc 13.3 max. 16.7 max. watts 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 
respect to cathode . 135 max. 135 max. volts 
Heater positive with 
respect to cathode . 135 max. 135 max. volts 
Typical Operation: 
OC Plate Voltage . 400 475 600 volts 
OC Grid-No. 2 Voltaged. | 150 135 150 volts 
From a series 
resistor of. . 21500 26500 37500 ohms 
DC Grid-No.1 Voltage®&. .  -85 -85 -85 volts 
Fromagridresistorof 28300 28300 28300 ohms 
Peak RF Grid-No.1 Voltage 100 99 100 volts 
DC PV atenGurrent ad. she 112 94 113 ma 
DC Grid-No.2 Current . 11.6 12.8 12 ma 
DC Grid-No.1i Current 
eae (Approx.). . 3 3 3 ma 
Driving Power (Approx.). 0.3 Ona 0.3 watt 
Power Output (Approx. ) 34 33 52 watts 
Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No. 1-Circuit Resistancef. ohh ous 30000 max. ohms 


RF POWER AMPLIFIER & OSC.--Class C Telegraphy® 


and 
RF POWER AMPLIFIER--Class C FM Telephony 
ecs® Icas®® 

Maximum Ratings, Absolute Values: 
DCSRUANES VO UTAG Ec matt euihe 690 max. 750 max. volts 
DC GRID-NO. 2 (SCREEN 

VOLTAG “ 250 max. 250 max. volts 
OC GRID-No. 1 (CONTROL— 

GRID) VOLTAGE. . -150 max. -150 max. volts 
DEGRVATENCURRENT tac! samuel. 140 max. 150 max. ma 
DC GRID-NO.1 CURRENT. . 3.5 max. 4.0 max. ma 
ISAT ERGh APU ce raieae i sutielsin 67.5 max. 90 max. watts 


é 


GRID-No.2 INPUT. .. . 
PLATE DISSIPATION. . 
PEAK HEATER-CATHODE 
_ WOLTAGE: 
Heater negative with 
respect to cathode . 
Heater positive with 
respect to cathode . 
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Typical Operation as Amplifier up to 60 Mc: 


OC Plate voltage. . 5 
DC Grid-No. 2 Vol tage®® 
From a series 
resistor of. . 
DC Grid-No.1 Voltage®. . 
From a grid-No.1 
resistor of, . 
From a cathode 
resistor of. . 


Peak RF Grid-No.1 Voltage 


DC Plate Current .'. . 
DC Grid-No.2 Current. . 
OC Grid-No.1 Current 
(Approx.). . 
Driving Power (Approx.). 
Power Output (Approx.) . 


Typical Operation as Amplifier at 175 Mc: 


DCEP ate sol tages ae, 5 
DC Grid-No, 2 Vol tage™® 6 
From a series 
resistor of. . 
OC Grid-No. } Voltage@: . 
From agrid resistor of 
From a Cathode 
resistor of. , 
Peak RF Grid-No.1 Voltage 
DCeP Vatemeuincenits cuca me 
OC Grid-No.2 Current... 
DC Grid-No.41 Current 
(Approx.). 
Driving Power (Approx.). 
Power Output (Approx.) . 


Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No.1-Circuit Resistancef. . . 


ccs® rcas® 

max. 3 max. watts 

20 max. 25 max. watts 

135 max, 135 max. volts 
135 max. 135 max. volts 
500 600 600 750 volts 
170 150 180 160 volt 
29200 40200 28000 40100 ohms 
-85 -85 -85 -85 volts 
28300 28300 28300 28300 ohms 
570 670 510 620 ohms 
99 100 102 100 volts 
135 113 150 120 ma 
L253 Riere 15, 14.7 ma 
3 3 3 3 ma 
0.3 0.3 Ons. One — Rin 
50 52 69 69 watts 
320 400 volts 
180 200 volts 
15500 22200 ohms 
—54 —54 volts 
30000 30000 ohms 
360 335 ohms 

70 70 volts 

140 150 ma 

9 9 ma 
1.8 1.8 ma 

2 3 watts 
25 35 watts 
30000 Max. ohms 


MAXIMUM RATINGS vs OPERATING FREQUENCY 


MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT 


TELEPHONY TELEGRAPHY 
Class C 
Unmodulated 


OPERATING 
FREQUENCY 


Megacycles 
per 
second 


Class C 
Plate-Modulated 


CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 


(Preliminary) 


Heater Current... . 
Grid-No. 1-to—Plate 
Capacitance. 
Input Capacitance. . 
Output Capacitance . 
Plate Current. ... 
Grid-No.2 Current. . 
Useful Power Output. . 


Tote 


Min. 
1 Ne Br Agy 
2 - 
2 Subs oh 
2 6.8 
3 45 
3 - 
4 47.5 


Note 1: With 6.3 volts ac on heater. 


Note 2: 
is grounded. 


Note 3: 


With no external shield. 


with 5.5 volts ac on heater, dc 


Max. 
1-325 


amperes 


Base sleeve (pin No.8) 


¢ plate voltage of 
208 volts, dc grid-No.2 voltage of 200 volts, and 
¢ grid-Wo.1 voltage of —33 volts. 
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Note 4: In a single-tube self—excited oscillator circuit, 
E and with 5.5 volts ac on heater, dc plate voltage 

of 600 volts, dc grid-No.2 voltage of 180 volts, 
grid-No.1 resistor of 0.030 + 10% megohm, max. dc 
plate current of 112 ma., dc a ea current of 
2 to 2.5 ma., and frequency of 15 Mc. 

* with noexternal shielding and base sleeve connected to ground. 

{ Subscript 1 indicates that grid-No.1 current does not flow 

during any part of the input cycle. 
© continuous Commercial Service. 
Co) 


Intermittent Commercial and Amateur Service. 
Averaged over any audio-frequency cycle of sine—wave form. 


The driver stage should be capable of supplying the No.1 grids 
of the class AB, stage with the specified driving voltage at 
low distortion. 


The type of input-coupling network used should not introduce 
too much resistance in the grid-No.1 circuit. Transformer or 
impedance coupling devices are recommended. when grid No.1 is 
operated in the negative region with fixed bias, thedc grid— 
No. 1-circuit resistance should not exceed the specified value 
of 0.1 megohm. For higher values of dc grid-No, 1-circuit re- 
sistance, cathode bias is required. Under no circumstances 
should the total dc grid-No. y-circuit resistance exceed the 
specified value of 0.5 megohm. 


Preferably obtained fromaseparate source or from the plate— 
voltage supply with a voltage divider, 


Subscript 2 indicates that grid—No.1 current flows during some 
part of the input cycle. 


Driver stage. should be capable of supplying the specified 
driving power at low distortion to the No.1 grids of the AB2 
stage. To minimize distortion, the effective resistance per 
grid-No,1 circuit of the ABz stage should be held at a low 
value. for this purpose, the use of transformer coupling is 
recommended. !n no case, however, should the total dc grid— 
NO. 1-Circuit resistance exceed 30000 ohms when the 6146 |S 
operated at maximum ratings. For operation at less than maxi- 
mum ratings, the dc grid—-No. j-circuit resistance may be as 
high as 100000 ohms. 


Obtained Bien ereety froma separate source modulated with the 
plate supply, or from the modulated plate supply through a 
series resistor. 


Obtained from pile Noes resistor or froma combination of 
grid-No. 1 resistor with either fixed supply or cathode resistor. 


when grid No.1 iS driven positive and the 6146 is operated 
at maximum ratings, the total dc grid-No. j-circuit resistance 
should not exceed the specified value of 30000 ohms. If this 
value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed 
supply. For operation at less than maximum ratings, the dc 
grid—-No. 1-circuit resistance may be as high as 100000 Ohms. 


Key-—down conditions per tube without amplitude modulation. 
Amplitude modulation essentially negative may be used if the 
positive peak of the audio-frequency envelope does not exceed 
115% of the carrier conditions. 


Obtained preferably fromaseparate source, or from the plate= 
supply voltage with a voltage divider, or through a series 
resistor. A series grid-No.2 resistor should be used only 
when the 6146 is used in a circuit which is not keyed, Grid- 
No. 2 voltage must not exceed 400 vol ts under key—up conditions. 


Obtained from fixed supply, by grid-No. 1 resistor, by cathode 
resistor, or by combination methods. 


For all Tape Recorders 


EY MANT SE: 


Another famous E.M.I. 
obtainable from 


E.M.I. SUPPLIERS 
P.O. Box 296, Wellington 


Product 
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Circuits for Everyone | 


in the 


"Band E” 


Digest of 


Circuits 
No 3 


price 3/6 


To be Published Shortly 


In a digested form, this 96-page book contains basic constructional data on all the 
equipment described in “Radio and Electronics” and its successor, “Radio and Elec- 
trical Review,” from February, 1951, to June, 1954, inc. As with the two previous 
Digests, the scope of this book is extremely wide, ranging from the simplest to 
the most advanced radio sets, amplifiers, test gear, etc. All essential data are given, 
together with references to the original descriptive articles which appeared in 
“Radio and Electronics.” 


NOTE: None of the material in “Digest No. 3” has appeared in the two previous 
Digests. 


ORDER FROM YOUR NEAREST BOOKSELLER OR RADIO DEALER, OR FROM 


RADIO and ELECTRONICS N.Z. LUD, 


P.O. BOX 8022 ; WELLINGTON 
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A Meduim - Powered High Quality Amplifier 


A CORRECTION 


(Although all the information in the article in last 
month’s issue concerning the pre-amplifier and tone 
control circuits for the ‘“Medium-powered High- 
Quality Amplifier’ was there, we must apologise 
to readers for its having been printed rather out of 
the correct order. In order to save lengthy ex- 
planations, the portion concerned is re-printed here 
so that those interested can sort out what must 
have read a little peculiarly, to say the least.—Ed.) 


The power supply is quite conventional, and produces about 
200 volts D.C. A 30ma. transformer was used, with the idea 
that it will come in handy for feeding a radio tuner. To that 
end, an octal socket has been placed on the back of the chassis, 
with the heater and H.T. voltages wired to it, for future 
use as a tuner if required. It is not recommended that the 
pre-amplifier should be powered from the main amplifier. If it 
is, there will be a strong possibility of motor-boating, especially 
in the high-gain position of the switch. The slight extra cost 
of the separate supply is more than justified by the certainty 


of freedom from this sort of trouble, which can be a real 
headache, and by the facility which it provides for running 
additional equipment from it, also without fear of interaction 
with the main amplifier, 


CONSTRUCTION 


There should not be much need to enlarge upon this aspect 
of the pre-amplifier, because the photographs give a good 
idea of the placement of the parts. The only point requiring 
particular care is the wiring of the filaments. This should be 
done with well twisted hook-up wire, and the filaments must 
not be earthed except at the moving arm of the 100-ohm 
“hum-dinger’’ potentiometer. This is mounted in a blank space 
near the middle of the chassis, and the moving arm can be 
earthed to any convenient spot, provided it is a solid earth 
to the chassis. If a steel chassis is used, make sure that the 
soldered joint which carths the heater circuit is a good solid 
one. and NOT a dry joint. If the chassis is of aluminium, 
firmly holt a solder-lug to the chassis close to the potentiometer. 


HUM AND NOISE 


As we have explained, the main amplifier is quite a sensitive 
one, and there is a small over-all gain in the pre-amplifier 
itself.As a result, there is enough gain and to spare, so that 
if both volume controls are turned ‘‘flat out,’ it is too much 


to expect that no hum will be heard in the speaker. Indeed, 
without the hum-dinger adjusted, it is likely that with all 
controls at maximum, there will be quite’ a loud hum. Thus, 


PHILIPS 


initial checks that everything is working, the pick-up to 
should be plugged into the pre-amplifier, and all 
maximum, The hum-dinger is then adjusted 
carefully. for minimum hum. Next, set a record playing, 
with the switch in the right position to suit it (i.e. 78 or 
L/P). At first turn both volume controls right off. Then, turn 
the one on the pre-amplifier full on, and carefully advance 
the one on the main amplifier. On the loudest part of the 
record, which should be one with some heavily-recorded passages 
on it, set the main amplifier volume control so that the amplifier 
just fails to overload on the loudest passages of music. This 
control is then left in this position, and all volume control 


after 
be used 
controls turned to 


is then done with the one. on the pre-amplifier chassis. It 
will now be found (if everything is correct) that the hum, 
which might still have been audible with all controls at 


maeximum, is quite inaudible, or at least, so low in level as to 
be negligible. Tests on the original units showed that using 
one well-known and popular make of magnetic pick-up, hum 
and noise were 60db. down on the maximum level. 


MAIN AMPLIFIER FEEDBACK CONNECTIONS 

In the circuit diagram of the main amplifier, the components 
in the feedback network have been specified for the case where 
a 15-ohm speaker is ‘used. If a speaker of different impedance 
is used, it will be necessary to make changes in two of these 
feedback components. From the “high” end of the voice-coil 
comes the feedhack voltage divider, consisting of 75k, and 200 
ohms in series. Of these, the 200 ohm resistor stays the same 


at all times, but the 75k. resistor will need changing for 
speakers other than .15 ohms. The following table indicates 
the values that should be used for various common speaker 
impedances. The output transformer recommended (viz. the one 


used in our prototype) has four secondary windings which 
may be connected in various ways in order to match different 
speaker impedances. These are (nominally) 16, 9, 4, and 1 ohm. 
If, for instance, it is desired to use a speaker that is not close 
to any of these values, it will be necessary to use a different 
transformer. However, the makers of such things will certainly 
make special ones to individual order, at only a small additional 
cost, so that there should be no difficulty. It is helpful to 
remember, too, that if the speaker, impedance quoted does not 
tally exactly with the nominal impedance given for a certain 
transformer secondary, no harm will be done provided the de- 
parture is not too great. For instance using a 15-ohm speaker 
with the transformer connection rated nominally at 16 ohms 
will have a quite negligible effect on performance. The reason is 
of course, that speakers, in spite of the figures quoted on them, 
are by no means constant-impedance devices. It is purely a matter 
of convention to quote their impedance at 1,000 or at 400c/sec., 
and it must be cenfessed that as far as matching is concerned, 
it will make little difference if the nominal speaker impedance 
is within 20% either way, of the nominal transformer secondary 
impedance. One thing that many builders do not realize is 
that a transformer really has, no impedance of its own. What 
is meant by stating that the secondary imepdance is 15 ohms 
is not that the secondary has an impedance of 15 ohms, but that 
it will suit, or match, a speaker of that impedance, provided that 
the valves, which are connected on the primary side, have 4 
certain higher impedance, which is also stated on the’ label. 
By using a transformer with a certain turns ratio, all we are 
doing is to transform the speaker impedance to a suitably higher 
value for matching the plate circuit of the valves in the 
amplifier, so that a slight departure from the nominal figures 
merely means that load on the valves will not be quite what it 
would be if the nominal figures were exactly matched. So do not 
be afraid to use, say, a five-ohm speaker with a transformer 
which purports to match the valves concerned to, say four 
ohms. Except by the careful use of instruments, no one could 
possibly tell the difference. Moreover, this is a fact, not merely 
a personal opinion. 


Speaker Impedance Veedhack Resistor 


15 ohms 75k. 
9 ohms 56k. 
4 ohms 37.5. 
2.5 ohms 30k. 


BELGE RIO FELT AED LIEN EET ELENA LE EOI LEIA SLR EEA SEE! PEABO, ER 
“R. & E.” TECHNICAL PHOTOGRAPHS 


Copies of original designs produced in our labora- 
tory and featured in these pages are available. Prices 
are: Size 6in. x 4in, 3s. 6d.; 8 x 6, 4s. 6d.; 10 x 8, 
5s. 6d. Please remit cash with order to Radio and 
Electronics 
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ELECTRICAL AND TRADE SECTION 


= ELECTRIC We 


KETTLE 
£4/17/6 


£23/9/6 
ULTIMATE RANGETTE ~~ 


SAFETY JUG 
£4/17/6 
RADIATOR 


2 £4/10/0 


“GLO-WARM” 
FAN HEATER 


£18/7/6 


> 
| | 
| i 


My 
i Aw 
ul 


AUTOMATIC IRON “MINICHEF” COOKER 
£4/19/6 £4/7/6 £15/15/0 
_ R i cE Fill in coupon and post to us is further details of above and full = 
information of all our electrical appliances. : 


Seuvcvovecececcsocbancctecacreoovedsucoscssocseneendr PsseeesdepevevcnsensvautasseuloncconnerunussedereoecensedececoseGenceceuaupesccesssoynesdeauceessdadsqestedauccsenecdenacneceegusooscoregscasinscees 


ADDRESS 
RADIO (1936) LTD., QUAY STREET, AUCKLAND, C.1. ti TELEPHONE 30-195. 


dee as x Dan SIG eos etvphetveldac revanvleune a ecadeaedesenleneuaienaivaophasiedsiivudavassuaFlirx tinea avnsies® ra suesauey dean wanas conaacenWaneanchpsvenseassabeudagensaenetAseneng.nsncclainss net tstites S000" 
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Mes 


The Philips-Massey Hospital Radio System < 


One of the specialized jobs of which Philips 
Electrical Industries of New Zealand Ltd. are justifi- 
ably proud is the development in conjunction with 
Mr. N. G. Massey of an. entirely novel method of 
providing hospital patients with radio programmes. 
The new system eliminates all the disadvantages 
of headphones, and even gives the patient a choice 
of two programmes. 


An increasing number of hospitals throughout New 
Zealand are adopting the air conduction Philips- 
Massey bedside radio system. First installed in the 
Wellington Public Hospital in the middle ot last 
year this unique system is now in use in at least 
17 hospital institutions in various parts of the 
country. 


Operating basically on the same principle as a 
doctor's stethoscope the system was designed and 
perfected by Mr. G. N. Massey, the Wellington 
Hospital Board’s chief electrician in conjunction 
with Philips Electrical Industries of New Zealand 
Ltd. It has proved to be the most efficient and 
economical method so far devised of providing hos- 
pital patients with radio programmes. 


Two radio receivers each tuned to a different 


programme, supply a control box at each bedside. . 


The patient has a choice of programme simply by 
the movement of a switch. The patient is provided 
with a convenient lightweight headset which has 
no connecting wires and so is not subject to. de- 
terioration as with the ordinary type headphone cerds. 
Sound is conducted from the bedside control box 
to the patient by means of plastic tubing and plastic 


earpieces. The great advantage of these plastic com- 
ponents is that they can be easily and frequently 
sterilised. There are no wires so maintenancé 1s 
practically nil. ee 


The old method of providing radio programmes 
for hospital patients all had their» disadvantages. 
Where loudspeakers were used there was a serious 
nuisance value as far as other patients were con- 
cerned. Normal type earphones were affected by 
perspiration and presented a big maintenance prob- 
lem. Then again it was impossible to keep them 
hygienic. 

The Philips-Massey system was designed to cever- 
come these obstacles. “he dynamic control box is 
manufactured from sheet metal. It contains a three 
position wafer switch, allowing the selection of two 
channel radio reception. By use of a loading resistor 
a constant volume level is maintained at all times 
irrespective of the number of units in use. A dynamic 
driving unit is mounted inside the box and fitted face 
down over a small hollow tube which projects from 
the bottom of the box. The components are readily 
accessible by simply removing the lid and because 
of their high quality maintenance is negligible. In 
new hospitals, wards can be equipped for a 2-channel 
radio system when they are built. In these cases 


(Continued on page 53) 
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NEW PRODUCTS 


«, LATEST RELEASES IN ELECTRICAL 
AND ELECTRONIC EQUIPMENT 


This section of our paper is reserved for the introduction of new products and space preference is given to 


car regular advertisers. 


G.E.C. SUCTION CLEANER DM310A 


The 
Electric 


New 

Co. 
proudly announce 
Suction Cleaner, Model DM310A. 


Zealand 
Weide 


General 
Wellington, 
new. G.E.C. 


British 
318, 


the 


distributors, 
EO pre bios 
the “artival of 


Detesting dust, this incredibly efficient cleaner 
wheedles every particle of dust and dirt out of the 
most unlikely places. Light in weight, for ease in 
carrying upstairs, it has smooth-running chromium 
skids and a very convenient foot-switch, besides being 
fitted with a special suppressor to prevent radio 
interference. The machine is double-insvlated, en- 
abling it to be operated from a lampholder or wall 
plug, and has a flexible rubber crevice nozzle which 
will not damage the most delicate material, but will 
bend into all those awkward corners and crevices. 
Lightweight extension tubes make dusting easier 
and quicker while the swivel attachment enables the 
carpet nozzle and floor and wall brush to be run 
quickly and easily over uneven and multi-angled 
surfaces. Greatest boon of all to the busy housewife 
is the hygienic method of dust disposal by means 
of a paper bag which fits into the cylinder and 
can be quickly extracted, destroyed and replaced. 


Suitable for direct or alternating current, this 
new wonder-cleaner, complete with attachments 
(swivel, carpet nozzle, cornice brush, upholstery tool, 
crevice nozzle and floor and wall -brush) and 18.ft 
of 3 core flexible cord, will retail in New Zealand 
for approximately £16 10s. Od. 

* ** * 
THE NEW VICTOR EKCO-SOUND 
MAGNETIC ADAPTOR 


Messrs. A. R. Harris and Company Ltd. proudly 
announce the arrival in New Zealand of the new 
Victor Ekco-Sound Magnetic Adaptor and Mixer 
Unit, comprising record/playback/erase head, two- 
way mixer unit, high quality microphone and 
nionitoring headset, specially designed to convert 
Victor projectors of either British or American 
manufacture so that they can record and reproduce 
magnetic sound tracks on oxide-striped 16 m.m. 
film. These sound tracks can be erased and re- 


Advertising rates are charged according to space occupied. For further parti- 
culars contact Advertising Manager, R. and E., 


Box 8022, Wellington. 


recorded any number of times, and will last as long 
as the film itself without deterioration. 


By means .of the Ekco-Sound Magnetic Adaptor, . 


it is now possible to record your own sound, on 
existing optical sound films, existing silent films, or 
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new films, and enjoy the advantages of both optical 
and magnetic sound on the same film. 

Using either full-striped (100 mil.) or half-striped 
(50 mil.) oxide tracks, the Victor Ekco-Sound combin- 
ation records and reproduces sound with a fidelity 
superior to current 16 m.m. optical recordings. 

Following professional motion picture technique, 
the Ekco-Sound Magnetic Adaptor provides complete 
freedom to record or dub a picture remote from the 
projector. It affords adequate monitoring facilities, 
enabling the operator to maintain proper recording 
levels through the use of monitoring headphones and 
visual volume indicator. Two input channels provide 
for mixing voice, music or effects, and, if the Mixer 
acts as Commentator, he can face the screen and 
observe picture cues, read the commentary under a 
good light, and accurately control the depth of 
recording modulation with or without a music back- 
ground. A safety device prevents unintentional erasure 
of recording. The playback of the recorded film 
is accomplished by the turn of a switch on the pre- 
amplifier and re-starting the projector. 

In addition to its modest cost, this adaptor is easy 
to use, built on good engineering principles and 
capable of making a precisely synchronized sound 
track of professional quality in the hands of any non- 
technical user who is prepared to experiment with 
the placing of the microphone. Conversion from the 
standard Victor optical assembly can be effected in a 
matter of seconds, merely by the removal of the 
optical sound drum and exciter lamp and the re- 
placement of these with a magnetic head. 

This new Adaptor and Sound Unit, as well as Victor 
projectors is distributed throughout New Zealand by 
Messrs. A. R. Harris and Company Ltd., P.O. Box 1007, 
Christchurch, who welcome all inquiries, and would 
be glad to arrange any demonstration required. 

* * * 


PYE NEW LUXURY RADIOGRAM 
MODEL 69 RG 
Pye (New Zealand) Ltd. take great pleasure in 
introducing Model 69 RG—a new luxury radiogram,:| 


1) 
? 


44, 


Model 69 RG, an 8-valve, 8-waveband Bandspread 
model with a 3-speed changer will be the finest radio- 
gram of its class on the market to-day, 


The record changer bears the famous Garrard 
Band (1600 to 550 KC), the Medium Short-wave 
Band (32 vt0.. 8 9M @) sands thes hla 13 tos ioe 25. 


and 31 metre Bands (Bandspread). Tone variations 
available for both radio and gramophone cover the 
full tonal range—Namely, Fidelity, Brilliant, Mellow 
and Speech. 

The record changer bears the famous Garrard 
name, and special compensation networks are incor- 
porated in this model to provide true tone values 
for both Long Playing and standard 78 r.p.m. discs. 
The loudspeaker of Pye Model 69 RG is a 10 in. 
permanent magnet moving coil type, and a base reflex 
chamber is incorporated. Sockets are provided for an 
extension speaker of 2-4 ohms impedance. 

A luxury cabinet of outstanding design and work- 
manship sets the seal of quality on Pye’s 69 RG. 
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Beautifully styled in polished walnut the cabinet 
offers exceptional record storage space for stacking 
discs horizontally. Overall dimensions are: 352 in. 
high; 154 in. front to back; and 35 in. wide. 

Model 69 RG will retail at £125. Pye (New Zea- 
land) Ltd. are confident that there will be a steady 
demand for this magnificent radiogram, which like 
all Pye models, offers outstanding value. 


RADIO SERVICING 


Correspondence Course specially compiled to meet New 


Zealand Examination Syllabus. Free prospectus. 


NEW ZEALAND RADIO COLLEGE 
26 HELLABY’S BUILDING - - AUCKLAND, C1 


Notes from the N.Z. Radio and 


Electrical Traders’ Federation 


These notes are supplied by the N.Z. Radio 

and Electrical Traders’ Federation, to whose 

Secretary, P.O. Box *322,- Wellington; , all 

correspondence and = inquiries concerning 
same should be addressed. 


RADIO INTERFERENCE 

lor some time the Federation has been concerned 
over the ever increasing electrical interference with 
the reception of radio programmes. As_ previously 
reported, at the last Annual Meeting, it was resolved 
that representations be made to the Postmaster 
General to initiate the alleviation of this problem. 
In his reply, the Hon. W. J. Broadfoot, states that 
“regulations do exist for the prohibition of the im- 
portation, manufacture and sale of any electrical 
equipment causing radio interference.” In this case, 
we might well ask why no steps have been taken 
to enforce these regulations, for it is common know- 
ledge that certain electrical equipment, such as 
buzzers on electric trams and trolley buses is .a 
serious offender. To overcome the “buzzer inter- 
ference,’ the industry actually produced a filter 
which is completely effective, the only trouble being 
that the Standing Committee appointed by the 
Minister over three years ago, has made no move 
to compel the authorities to affix such filters to their 
vehicles. Incidentally, this Standing Committee has 
met only twice in this three year period. 

Furthermore, the Minister states that the electrical 
trader must accept some responsibility in the matter, 
“by ensuring that his goods are not likely to create 
interference.” Surely it is the duty of the Standing 
Committee to examine the various electrical appli- 
ances in use today to ascertain the extent of inter- 
ference caused by each. The furnishing of such a 
report, together with suggestions for the overcoming 
of interference, would meet with ready co-operation 
on the part of the traders. 

The Minister emphasises the fact that there has 
been no marked increase in the number of complaints 


received by his Department over the past years. No 
dcubt this is easily accounted for by the fact that 
the average listener is not really conversant with 
the procedure to adopt concerning electrical inter- 
ference. However, if the trade was to give full 
publicity to the matter, the Department would soon 
be inundated with complaints. 

Though the Federation does not expect listeners 
to experience troublefree reception from all stations 
at all times, it does expect a considerable improve- 
ment on conditions as they exist today. 


ELECTRICIANS ACT 1954 

From numerous inquiries received, it seems that 
many members are not conversant with the conditions 
of the Act concerning the registration of radio 
servicemen. The Act has always provided for the 
servicing of radio equipment, etc., to be undertaken 
by a registered radio serviceman, and under the 
new Act, there is little, if any, alteration concerning 
the work which may be undertaken. The Electricians 
Board is anxious that all those men who have been 
in the industry for some years should take immediate 
steps to obtain registration. In the near future, the 
Board intends to refuse registration to applicants who 
have not served apprenticeships. Therefore, Feder- 
ation members should ensure that their radio service- 
men are licensed as required by the Act. Applicants 
for registration must have served five years in. the 
industry and must pass a practical and theoretical 
examination. Further information and_ application 
forms, etc., can be. obtained from Mr, H. CG, Me 
Oucen, P.O. Box 6310, Wellington. 


TORCH BATTERIES 

As a result of numerous complaints, the Standards 
Institute, in conjunction with the Department of 
Scientific and Industrial Research, is conducting 
tests on overseas and locally made torch batteries 
to ascertain the merits of the various makes, This 
report will be published in “R. and E.” as soon as 
possible. At a later date, it is hoped that this re- 
search will be extended to other types of batteries. 
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Radio and Electrical Appliance Marketing 
By W. L. YOUNG 


whether he 
proprietor or Manager, 
contact or in the policy 


Everyone in business is a salesman, 
likes the tithe or not. The 
either in direct customer 
they lay down, creates “good will,” and “good will” 
is the first essential to sales. How often do you 
hear in conversation “I like going into such and such 
a shop” or conversely, “I wouldn't put foot into such 
and such a shop?” It is elementary common sense 
that if a customer is glad to come into your shop 
you are a long way ahead of a competitor whose 
shop he will not “put foot into.” We will assume 
that the proprietor or the manager is an average 
man with an average outlook on life. To be really 


successful one must of course aim to be above 
average, so we will consider some of the points 
which detract from “good will,” particularly as it 


affects the management. 


An atmosphere of good will should exist in your 
business, and it is imperative that this should be 
created. A customer going in and hearing bickering 
or argument between members of a firm, becomes 
much less settled than if he goes into a firm where 
the atmosphere is a pleasant one. It is often said 


that the general tone of a business reflects the 
attitude of the manager, and a niggley manager 
usually creates a similar atmosphere—a bad thing 


for sales. A manager or proprietor of a business needs 
to have the support of each and every member of 
his staff. If an article is required from a remote 
place or from a high shelf and the assistant obviously 
takes a pleasure in getting it and showing the 
merchandise, this tends to smooth the path to 
sales. If, on the other hand the assistant shows a 
reluctance to get the goods, the customer quickly 
scnses this and is not as well disposed to purchase, 
as a customer who feels that everything is being 
done gladly. 


Towards the end of a busy week, it may be difficult 
to maintain a happy outlook, particularly after hav- 
ing received a few unreasonable customers, but if 
this can be maintained then it goes a long way 
towards securing goodwill, 

While many prospective customers buy merchan- 
dise of an entirely different nature from that which 
they have previously purchased, that is, say, food 
mixers or a refrigerator, many are securing the 
replacement of an article which has practically out- 
lived its usefulness. To complete a sale it is obvious 
that a customer must feel that the new article he 
is buying is vastly superior to the one which it 
will replace. To be more specific; a customer is 
thinking of buying a new radio and he is looking 
around. The question of appearance arises even be- 
fore price has been discussed. Therefore a retail 
business which has its radio sets attractively dis- 
played has a distinct advantage over and above 
a competitor whose sets are left in an untidy con- 
dition, lying around the shop. If a customer sees a 
set on an attractive stand in immaculate condition 
the chances are that he or she will decide that it 
looks better than the “old faithful” at home. Further- 
more the set should be arranged in such a way that 
jt can be demonstrated with a minimum waste of 


gy 


time. While the question of layout of shops will be 
dealt with in another article, at the moment suffice 
it to say that aerial and earth connections should 
be available, and that power should also be accessible 
without moving the set. If the instrument is a 
radiograin, and a permanent stylus is not fitted, then 
the appropriate needle should be in service and a 
record should also be either on the turntable or im- 
mediately to hand for demonstration. The appropriate 
power plug should also be fitted to the radio. 


These things on the face of them, appear eclement- 
ary, but how often does one know of instances where, 
a customer is going into a shop with little time to 
spare, immediate demonstrations cannot be given 
because these elementary items need attention? While 
it is true that plugs can be fitted, and sets can be 
moved etc., the important thing particularly in demon- 
strating something new, is to make the customer feel 
that it is easily operated, and to see that no holdups 
occur to dampen the buyer’s enthusiasm, In general 
terms, what we have written applies equally to each 
and every radio and electrical appliance. 


A dealer’s first objective in sales promotion should 
be clean premises, well laid out with merchandise 
attractively displayed. Coupled with a good shop 
atmosphere the first steps have been taken to achieve 
customer interest, confidence and good will. 


Letters to the Editor 


Mr. Stagpoole Replies 


Sir,—Mr. Pattinson’s further letter on the 
fidelity’? makes interesting reading if not entirely in the way 
he intended. In one place he states, “I cannot see that the 
R.J. enclosure overcomes . . . the diffeulties of small vented 


subject of “high 


baffles.” This was the precise point of one of the original 
articles. One can see very little with respect to the andible 
performance of equipment, it must after all be heard. To 


criticize the performance of a 
that matter any form of 
implies that the total 


loudspeaker enclosure or for 
radio apparatus, from its specification 
analysis of its performance can _ be 
made in a few figures—-which is incorrect. It also implies that 
the critic has not heard the unit to which he is referring— 
making the criticism invalid. 

Those who have heard the R.J. enclosure in use are generally 
agreed that it gives better results, speaker for speaker, than 
the reflex box. The Karlson enclosure, according to those 
who have heard it even better—notwithstanding the contrary 
belief held by audio engineers. However, I would say to 
those who are. satisfied with the reflex enclosure that they 
need not change on my account, as satisfaction is the purpose 
behind all audio gear. I would hate to tamper with the 
cherished beliefs of these individuals; my remarks were directed 
to those who feel that the state of the art permits of some 
improvement, 


Your correspondent states that a good loudspeaker tends 
to vibrate as a rigid whole. I rather suspect that this mis- 
taken idea has arisen because mathematicians in attempting 


to analyse loudspeakers use as a basis an infinitely rigid piston 
of zero mass. It has come to be thought therefore that the 
mathematically ‘Ideal’ speaker will also be audibly ideal It is not 
usually mentioned by these idealists that in order to make 
this ideal speaker amenable to mathematical treatment it is 
considered to be working in a vacuum! Infinite rigidity, zero 
mass and vacuum operation not being useful for practical 
purposes, reveals this process to be little more than an. in- 
genious mathematical exercise suitable for earning a Ph.D., 
but not much use to the serious loudspeaker designer. «Since 


(Concluded on page 52) 
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FOR THE TECHNICIAN 
G.E.C. Electric Cooker—Model DCI14 


INSTALLATION, MAINTENANCE AND 
SERVICE 
POINTS TO NOTE 


Boiling Plates (Enclosed) 

When fitting a boiling plate on to mounting cradle 
it is important that the strip iron mounting clamp 
takes the strain of the fixing nut. The fixing nut 
must not tighten directly on to the cast iron mount- 
ing cradle. 

With the boiling plate in position the top surface 
of the plate should be about 1/32in. above the hob 
surface and the plate well centred in the hob opening. 
Boiling plates are supplied as spares, with end leads 
10 in. long which should be cut down where necessary 
to avoid any “slack.” 


CONNECTIONS FOR DC8 HOTPLATE CONTROL USED WITH & “/AY 4 HEAT 
a SWITCH 


Care must be taken when beading end leads to 
ensure that each bead fits into its neighbour and 
that a full complement of beads is fitted between 
the plate and the terminal. Any damaged beads 
should be removed and replaced. 


When removing a boiling plate assembly from a 
cooker be careful to pull the assembly straight up. 
DO NOT STRAIN. Boiling plates returned to B.G.E. 
Co. Ltd. for any reason must be detached from their 
mounting cradle. Boiling plates mounted on cradles 
will be dismantled and the cradles returned independ- 
ently to the senders. 


Boiling Plates (Radiant) 

Each radiant plate is supplied complete with a 
polished reflector to obtain the maximum efficiency. 
This reflector should be kept polished and _ the 
tubes of the plate free of any burnt-on substance, 


Grill Boiler 

Each grill boiler unit is fitted with easily replace- 
able elements and formers. Access to the element is 
obtained by removing the clamp screw adjacent to 
the earth pin. Elements and formers should be re- 
moved from the grill boiler if they are to be returned 
for repairs and carefully packed. 


Ovens : 

Should it be necessary to fit a new door or front 
frame in case of breakage, it is essential to see that 
the new door is correctly bedded. All doors are 
carefully and individually bedded in manufacture, and 
it is advisable to see that bedding is undertaken by 
a qualified mechanic. Care should be taken to ensure, 
when a door is fitted, that an air slot at the bottom 


° 
CONNECTIONS FOR SINGLE POLE THREE HEAT ARROW SWITCH 


CONNECTIONS FOR DC52 6-HEAT SINGLE POLE SWITCH 


HOTPLATE 


6 HEAT SWITCH 
8 POSITION 
OC 3789 


DC 3790 
0C 3791 


PLUG-IN 
RESISTANCE 


of the door frame casting is clear of the front frame. 


Any burnt-on matter can readily be removed by 
one of the proprietary preparations such as Chemico 
or Basol. 


FITTING THE D.C. 29 THERMOSTAT 


(1) Remove the right hand side panel. 


(2) Disconnect the two wires from the terminals 
of the thermostat. 


(3) Slacken the screw A in the thermostat coupling 
sleeve B and slide the arm back to disengage 
the thermostat. 

(4) Loosen the screw C on the underside of the 
gland D and pull out the faulty thermostat EK, 


(5) Insert the new thermostat through the gland 
D ensuring that the stem goes through the 
thermostat guide bracket in the top of the 
oven interior. The thermostat must be pushed 
close against the gland. 


(6) Set the thermostat at a slight downward angle 
and tighten the screw C under the gland. 
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(7) Connect the wire G from the bottom oven 
element bus bar to the top terminal F of the 
thermostat. 


Connect the wire H from the innermost switch 
busbar or from the oven fuse in a fused cooker 
to terminal I of the thermostat. 


Fit the thermostat coupling sleeve B_ into 
the slots in the coupling nut J and the operat- 
ing collar of the thermostat. 


Adjust the 
length and 
slackened., 


(8) 


(9) 


(10) 


for correct 
previously 


coupling sleeve B 
tighten. the screw A 
(11) The setting of the thermostat should now be 
the same as the one removed but this must be 
checked. When the thermostat collar is lined 
up to the 400° mark the reading on the oven 
master dial should be 425° maximum—if this 
is not so, slacken the locknut K and adjust 
the coupling nut until this condition is reached. 
Then tighten the locknut and check that the 
setting has not been disturbed during the 
tightening. 


(12) Replace the right hand side panel. 
Converting Removable Front Panel to Unheated 
Drawer 


Pull off removable front and remove spring re- 
taining clips which are secured to frame by means 
ot 3/16in. mush. head screws. 


Remove outer case back. 


Now fit drawer runners using } in. Whit. X jin. long 
esk. hd. screws in the csk. holes at the front end of the 
runners and } in. Whit. * in. long round head screws 
in plain holes at rear end and with one nickel-plated 
distance washer 5/32 in. thick on each screw under runner. 
The outer case back panel may now be replaced. 

(From serial No. 29430 a different type of drawer 
runner is used and this should be fitted in the follow- 
ing way:—Secure the right-hand runner to the 


TERMINAL RL Sea OY 


LAGGING BACK PANEL 


BASE PANEL 
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DRAWER ee SUPPORT 


At 


THERMOSTAT 


> 


SCREW ON COUPLING 
SLEEVE 

BOTH eRMOSTAL= COUPLING SLEEVE 

C SCREW ON THERMOSTAT GLAND 

D THERMOSTAT GLAND 

E THERMOSTAT 

- TOP TERMINAL OF THERMOSTAT 

G WIRE GOING TO THE TOP OVEN BUS BAR 

H WIRE GOING TO THE UNIVERSAL MAINS 
CENT 

I BOTTOM TERMINAL OF THERMOSTAT 

J ADJUSTING NUT 

K SMALL LOCKING 


¥§ WHIT. x 2"LONG 
re ALL THREAD 
6-4/6 WHIT. HEXAGON 
Te 


PRESSED NUTS 


NUT 


1-3/6 PORCELAIN BUSH 
EACH SIDE OF BRACKET 


—[+—1 ASBESTOS WASHER 
| EACH SIDE OF BRACKET 


tg 1-1 WHIT. SINGLE COIL 
: SPRING WASHER 


6-3/6 WHIT. STANDARD 
WASHERS 


DRAWER ELEMENT TERMINAL BRACKET 


DRAWER ELEMENT END LEADS 


DRAWER ELEMENT 
Sketch showing fitting of DC 114 drawer element 


\ 
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lug in the front frame 
by using a ?in X 
tin. Whit. mush. head 
screw, and shakeproot 
washer. Fix the rear 
end of runner to ARG E BE 
bracket on back “tie 
piece by using same 


size screw and wash- 
er. Now secure the 
ft-hand runner to - 
Rous lronres | ati SMALL H/P 
the front frame by eo 1000 W. 
Stee Se PONE 10h’ 8” 
means of a x in. Kon 2000 W. 
in. Whit. mush. head 
screw, and shakeproot 
washer, making sure = 


that the other end of Fele| een 
the runner is between BhmMite 

the outer side panel 

and the back support. Bihan pyr 

The rear end of the PILOT LAMP 


runner is fixed by in- OUSEE 
OVEN MASTER 


SaMende Sit, oe i es 
serting aM, OR Se A, CONTROL 
Whit. round head 

screw. into the hack 

support, then adding Gait soiter 


GM RL 
TO NEUTRAL BUSBAR tee TO R.L HOTPLATE 
TO FUSE ++ RL 
a é TO G HOTPLATE 


CONNECTIONS FOR SIMMERSTAT 
ON SINGLE COIL HOTPLATE 


TO RL. BUSBAR TO M HOTPLATE 
TO FUSES RL 


L 
G TO G & RL HOTPLATE 


CONNECTIONS FOR SIMMERSTAT IN 
PLACE OF 6 HEAT OR 3 HEAT SWITCH 
FOR BOILING PLATE 


a SS SS a Sn SE ee 


a plain washer, the CONTROL 

distance piece, the Pe 
runner, a shakeproot < 
washer, and finally a tARGE HP S 
is es. ’ CONTROL @ 
tin. Whit. hex. nut. a 
Fit buffers to front % 
frame casting. SMALL HP 


Drawer Assemblv SUNOS ER any 
Next assemble the Hq) Cu 


drawer. First take the 


Sy Mov ibas WWinwn, 6 Ib sia 

long csk, hd. nickel- 

plated serews and 

with the nickel-plated teh 
cup washers under the 3] RESISTANCE 
heads insert two holes 

in the bottom flange 9 


of the drawer front 
panel, with heads 
underneath and fix 
ene shakeproof wash- 


FUSES 
er and one nut each O pas 
and tighten, “Fit a O 


second nut (later re- 
ferred to as “nut A”) 
to each, leaving this $.291 5 AMP. 


DL) 


(> 


Ly0s" Wire 
y 
“Lk 


400 W. DRAWER 


! 
| 
| 
| 
| 
' 
| 
' 
! 
ah 2450 WATTS 
OVEN 


BUSBARS 


ZO 


{ 
~ 


ELEMENT 


eum 3 HEAT RL—5 
DP SWITCH G—4 2—L 
MARKINGS N—1 @_o/ 3-4 


MO-= = === ---- 5-52-55 


loosely fitted and fit PAD SANK 

the two holes in the Fr aoae fone 
bottom front of the ran SWITCH 2 Je 14 
drawer body over the | oN RETAIN MARKINGS Ale ete 
two screws, and fast- vL TO MAIN EARTH ; 
en with one shake- TO CONNECTION pe ae 

proof washer and a NOC aa: 

domed nut each. The 

whole should be left WIRING DIAGRAM FOR HEATED DRAWER—OPTIONAL 


loose for adjusting 
when fitting to the 
cooker. Fit 3in. X 
sin. long mush. head screws through slotted holes 
in sides of drawer body and angle brackets on back 
of front panel with heads inside drawer and fasten 
loosely with shakeproof washer and nvut.. Fix handle 
to front panel with 3/16in. Whit. X 4in. long mush. 
head screws with shakeproof washers under head. 
Now fit drawer on runners and close. Adjust the 
height of the front panel by means of the nuts “A” 


A.C. ONLY SINGLE PHASE WITH FUSES 


until it is central in the frame opening and then 
tighten up the domed nuts and the side nuts on the 
3/16in. X %in. long mush. head screws. Now screw 
heme the +in. Whit. X lin. long, mush. head screw 
with shakeproof washer under head into the spotweld 
nut provided in bottom of drawer 3in, from back. 


This acts as a drawer stop, 
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TRADE 


Company Merger 


For the purposes of strengthening and greatly ex- 
panding industrial activity, two well-known Welling- 
ton companies will merge their interests on Ist Aug- 
ust, 1954, when Collier and Beale Ltd. will become 
an associate company of British General Electric Co. 
Ltd. 

In effect, this association is one of two pioneering 
organizations in their respective fields. Undoubtedly 
the General Electric Company of England, of which 
British General Electric Co. Ltd., New Zealand, is 
a subsidiary, early pioneered the development of elec- 
trical and related industries in Britain and in other 
parts of the world. The benefits of its world-wide 
organization, particularly with regard to the de- 
velopment of new processes and manvfacturing 
techniques, will be carried out to practical effect in 
New Zealand by Messrs. Collier and Beale Ltd., who, 
though in a more modest capacity and on a much 
reduced scale, nevertheless similarly pioneered the 
development of the radio industry in this country. 
This union, therefore, will be of tremendous as- 
sistance in the further’ development of industrial 
activity in the Dominion, particularly in the radio, 
clectrical, and electronic trades. 


It is emphasized, however, that this new associa- 
tion will not result in any changes to the identity of 
Collier and Beale Ltd., or in its general trade policy, 
particularly in the field of radio-set manufacture and 
distribution, 


The new business association, however, has brought 
about several administrative changes in the organiza- 
tion of Collier and Beale Ltd., and we are pleased to 
announce the appointment of Mr. T. M. Kimble as 
deputy-manager and Mr. H. B. Grove as deputy fac- 
tory manager, both appointments being effective on 
Ist August. 


We feel sure that all readers will join with us in 
extending our best wishes to. British General Electric 


Co. Ltd.,and Collier and Beale Ltd. on their new 
association, and to Messrs. Kimble and Grove on 


their new appointments. 


MR. D. C. GREEN 


Our congratulations and best wishes go to Mr. 
D. C. Green, late popular Auckland manager of Swan 
Electric Co, Ltd., who has recently set up in business 
on his own account. 


ok ok 


PERSONALITIES 


This month we extend a cordia! welcome back to 
New Zealand to Messrs. Clifton Lewis, of Radio 
(1936) Ltd., Tasman A. Smith, of Direct Imports 
Ltd) 2 cktorde ator OS, Ors amiRadiosmitdomeand 
George Wooller, of G. A. Wooller and Co. Ltd., all 
of whom have travelled overseas recently. Later, we 
hope to hear abovt their impressions in greater detail, 


* Kk 


British General Electric Co. Ltd. is well represented 
Overseas at present with its Managing Director Mr. 
S. C. Brown, and its Chief Engineer Mr, D, H. 
Whyte already in Great Britain, and Mr. C. G. 
Marshall of the Fan Department on his way to the 
United Kingdom also, 
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WINDS 


Friends of Mr.’ N. Mathews, popular Advertising 
Manager of the National Electrical and Engineering 
Co, Ltd., will greatly regret to learn of his ‘recent 
long sojourn in Wellington Hospital. However, we 
are glad to learn that he is responding successfully 
to treatment, and we hope to welcome him back 
to his desk again before long. 


ae +k ke 


Britain’s Radio Component 


Show, 1954 


_ Space limitations permit only the briefest mention of some 
ot the interesting exhibits seen at the recent Radio Component 
Show held in London, 


The range of transistors, which will undoubtedly replace 
valves in some circuit applications, is steadily increasing, and 
at present these are of particular interest in miniaturized equip- 
ments and deaf aids. One germanium. junction power rectifier 
is claimed to have an efficiency of 99 per cent. 


One manufacturer, working in conjunction with the Ministry 


of Supply’s Radio Resarch Establishment, has developed a 
new form of high stability resistor, using a metal film de- 
posited at high temperature on glass, the overall stability 


of which is far greater than that of the high stability carbon 
types. 

A large compensated ceramic 
under the most 
produced by a 
components are 


group of new temperature 
capacitors, which are capable of operating 
stringent Ministry specifications, has been 
number of manufacturers. Obviously such 
of great importance to companies working on projects in- 
volving wide temperature changes and_ climatic conditions. 
Guided missiles, subject to violent acceleration and speed of up 
to 2,000 miles per hour, generate extremely high temperatures 
due to the friction of the air. Unless the telemetering components 
are capable of standing severe mechanical shock and_ violent 
temperature changes, the information derived from the guided 
missiles is worthless. 


An outstanding technical development is a range of 
electrolytic capacitors, the insulation resistance of which 
is comparable to the paper dielectric types. Due to their 
miniature size, they can be mounted in the wiring and are 
of particular interest to designers of high quality low-frequency 
amplifiers, 


New forms of powder magnet radio cores are now available 
for tuning circuits covering the range of 100-1,000 me/s. For 
use in tropical climates, many manufacturers of iron-cored 
components such as transformers and chokes, are manufacturing 
these with a cast resin potting in hermetically sealed containers. 


An important development in soldering has deen introduced. 
A new solder with five cores all close to the circumference of 
the solder, employing a new pentacord derivative flux, ensures 
extremely high soldering speed and is of particular use on 
badly oxidized surfaces. Also, due to the large number of 
ccmponents that are now hermetically sealed in metal containers. 
the development of soldering rings enables -the operator to ensure 
a completely air-tight joint. The same manufacturer showed in 
operation an automatic device for soldering 3,000 joints an hour. 


A number of new insulating materials has been developed 
during the past year, several of which employ Terylene. In one 
exhibit a glass-fibre lifeboat aerial mast was shown. This was 
extremely strong and not subject to climatic conditions. 


A large number of new gramophone pick-ups were shown, 
using ceramic cartridges, as these are capable of operating over 
wide temperature and climatic conditions. Several new multi- 
speed transcription turntables have been introduced, which are 
of particular interest to broadcasting authorities as they are 
capable of accommodating 16 in. records, 


Several new tape recording decks and machines have been 
developed during the past year, and these now cover speeds 
from eleven-sixteenths of an inch to 15 inches per second. One 
model in particular has been in great demand by military and 
civil aviation operators as a means of recording conversations 
and control between aircraft and airfields. 


On the whole, it can be claimed that there has been steady 
progress in general design of all components, 


1954 


August, 


RADIO AND ELECTRICAL REVIEW 51 


| AROUND AND ABOUT 


COMMENCEMENT OF BRITISH TV NEWS SERVICE 


Following the success of the recent Eurovision exper iment, the 
B.B.C. commenced its own news service on Sth July. This 
consists of news and newsreels presented every evening, and in- 
cludes the latest moving pictures of current events as soon as 
they can be obtained, 


In the not-too-distant future, it is hoped to get moving 
pictures of events taking place in any part of the world on to 
viewers’ screens with little more delay than is now experienced 
in procuring a telegraphic report in words. Some events might 
tlien be televised ‘‘alive,’’ while others, of course, will still have 
to be recorded on films and brought back to the transmission 
source, but the speed with which this can be done will certainly 
increase. 


ELECTRONIC TRANSLATOR 


One of the latest electronic devices to be demonstrated in 
America is an electronic translator, capable of turning Russian 
into English. 


The mechanical part of this device, which is mostly elec- 
tronic, is the IBM type 701 electronic data processing machine. 
Russian sentences to be translated are first coded on punch 
cards and then ted into the machine. Seconds later, an automatic 
typewriter spells out the translation, 


The electronic translator has a 250-word vocabulary covering 
a broad range. It converts these words into its own binary 
language and then translates them, using its ‘“‘stored dictionary” 
and ‘‘syntax.” 


TELEVISION ASSISTS APPRECIATION OF ART 

The Metropolitan Museum of Art, New York, following the 
first colour television broadcast of some of its art treasures, 
says it believes colour television will revolutionize its educational 
activities and introduce a new era in appreciation of art. 


The Museum Director, Irancis H. Taylor, said the colour- 
cast of the works of such masters as Peter Breughel, Vermeer, 
Rembrandt, Van Gogh, Manet, and Cezanne brought highly 
favourable response from the audience. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

With the object of demonstrating how electronics can increase 
qualitative and quantitative production and production efficiency 
in all branches of industry, the third post-war Convention of the 
British Institution of Radio Engineers held in the University of 
Oxford from 8th to 12th July was devoted exclusively to 
industrial electronics. 

During the five days of the convention, more than 30 papers 
were presented, covering computors for industry and commerce, 
industrial X-ray equipment and the use of ultrasonics, nucleonic 
instrumentation, transducers in industrial production, and the 
various applications of electronics to process control. 


FIRE-RESISTING CABLES 


The Pirelli-General Cables Works Ltd., Southampton, IMng- 
land, has devéloped a new range of asbestos paper-tape- -insulated 
cables suitable for use in circuits up to 660 volts in situations 
where fire-resistance, non-inflammability, maintenance of electrical 
properties under elevated temperatures, and non-ageing qualities 
are required. Copper conductors, which may be single or stranded, 
are lapped with a special quality asbestos paper-tape. The cores 
are Jaid up, asbestos paper taped, and sheathed with a welded 
aluminium sheath (Asbestal), or, alternatively, with a welded 
stainless steel sheath (Asbesteel). The smaller cables have a 
cold-welded aluminium sheath with a small longitudinal fin, while 
the larger cables have a corrugated argon-are-welded aluminium 
sheath, which has the added advantage of flexibility similar to 
that of a lead-sheathed cable, combined with sufficient stiffness 
in relation to weight to enable the distance between supports 
to be considerably greater than that necessary with lead-sheathed 
calles. The corrugations also increase the resistance of the sheath 
to mechanical damage. 


TRANSISTORS 


As reported in our July number, Mr. R. S. Pottinger, of 
Station ZL4GP was the first New Zealand amateur to make 
tests with transistors. As an oscillator on 1890 ke/s., he used 
‘type OC5O. supplied by Philips. Electrical Industries of New 
Zealand Ltd., and established contact with stations located in 
Dunedin, Christchurch, Wellington, Feilding, and Whangarei. 
The input was 125 milliwatts collector current. The contact 
made with the Whangarei station was an exceptional performance, 
as 90 miles is the record in Great Britain. 


Philips expect to have good stocks of both the point-control 
types OC50 and OC51 and the P-N-P- junction types OC70 and 
QOC71 available shortly. 


NEW ELECTRIC MOTORS FOR DOMESTIC 
APPLIANCES 
Crompton Parkinson Limited announce the introduction of 
their new “A” type F.H.P. motor which has been designed to 
ineet the particular requirements of the domestic appliance market. 
_ Generally, 
trons :--- 
British Standard 
British etaneare 
ee (CAO n De ee ne 
Dutch K.B.M. at a 
Swedish S.E.M.K. O. Domestic appliances. 
Canadian Standards Assn. Domestic appliances. 
_ The Crompton Parkinson “A” type F.H.P, 
for horizontal, vertical, or angle mounting, 
‘Marathon’ felt-packed unspillable bearing. 
To allow for the extreme conditions met with in hot countries 


or locations, a unique frame cooling system has been adopted, 
which keeps the temperature rise to an absolute minimum, 


the motors will conform to the following specifica- 


B.S.170: Performance I?.H.P. motors, 
B.S.2048: F.H.P. motor dimensions. 
Domestic appliances. 
Domestic appliances. 


motor is built 
using a new 


For the convenience of the user, the ‘‘Thermatrip’” overload 
device is available in any one of the three possible positions 
on the endshield. The motor has a high starting and pull-out 
torque, the latter being most important for power-wringer wash- 
ing machines. It has a “‘streamline’’ appearance and a new grey 
finish. 

Production has commenced on one-sixth and one-quarter h.p. 
ratings, with the usual resilient or solid base mountings, and 
also three or four-lug endshield fixings where required. 


MARCONI MARINE INSTALLATIONS 

One of the world’s foremost companies engaged in marine 
radio installation work, the Marconi International Marine Com- 
munication Co. Ltd., receives many orders for the equipping of 
new ships and the re-equipping of older vessels with the latest 
radio devices. 

As part of the extensive fleet development programme being 
undertaken by the owners, the steam tug “George V” has been 
provided with the powerful Mareont ““Transaretic’ —radio- 
telephony  transmitter/receiyer, a ‘“‘Seapilot’ direction-indicator, 
and a “Seagraph’’ echometer. 

The ‘‘Transarctic’’ enables the skipper to have telephone link 
ealls with the owners ashore through the medium of the shore 
telephone services, as well as providing facilities for morse com- 
munication in the high and medium frequency bands, In addition 
to its worth as a_ navigational aid for obtaining bearings on 
coastal radio beacon stations, the ‘‘Seapilot’? will be invaluable 
for taking bearings on the transmissions of vessels in need 
of the ‘George V’s’’ services, while the ‘‘Seagraph” will provide 
an accurate indication, in the form of a contour graph of the 
depth of water beneath the keel of the tug. 


The Canadian Marconi Company is to supply radio commiuni- 
cation equipment and aids to navigation for the 12,400-ton bulk 
alumine carrier being built at Quebec. This equipment will con- 
sist of an “Oceanspan’’ main transmitter for long-range teleg- 
raphy and telephony use, for which a remote-control unit will be 
aovidad. a ‘Reliance”’ auxiliary and emergency transmitter, 
“Mercury” and ‘Electra’ receivers, and an automatic Keying 
unit. To aid navigation in all conditions of visibility a Sea- 
graph” recording echometer and a ‘‘Lodestone’’ long-range direc- 
tion-finder are to be supplied, while a ‘Vigilant’? auto-alarm will 
be installed for safety of life at sea purposes. 


POST OFFICE NEWS 

The New Zealand Post and Telegraph Department maintains 
a network of 25 emergency radio stations” strategically placed 
throughout the country for use in any emergency causing 
interruption to normal communication. The equipment is regu- 
larly tested. It was last used during the recent heavy weather 
on the West Coast, when Greymouth passed press and other 
trafic to Christchurch over an emergency circuit, 


During the past year, the Post Office has handled 19,500 
radio-telephone calls to overseas. countries. This was on increase 
of 3,038, or 18.5 per cent. on last year’s figure. 


The Post Office holds a special library of postal and _ tele- 
communications. films of particular interest to social studies 
classes. These films are available on request to any educational 
or cultural organization wishing to borrow them. Of special 
interest to business people is the film ‘‘Telephone Courtesy.” 
This has been shown already to many thousands of New 
Zealand business groups, who, after seeing it have realized the 
value of telephone courtesy in business. 
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The E.M.I. Domestic Iron Tester 


When repairing modern heat controlled domestic 
irons, hit and miss methods of trouble-shooting just 
won’t do. So, it’s up to you, Mr. Serviceman, to 
“set cracking.” With an E.M.I. DOMESTIC IRON 
TESTER on your bench, your problem is solved. 
The iron can be tested rapidly and accurately, the 
trouble diagnosed, repairs effected, and advice given 
within a very short space of time, thereby earning 
for you a reputation for speed and efficiency. 


The E:M.1. DOMESTIC IRON TESTER, as: fine 
an instrument as ever graced a service bench, con- 
sists basically of a thermal plate, thermo-couple and 
a temperature-calibrated meter with an associated 
electrical circuit for indicating whether current is 
flowing through the element of the iron undergoing 
LES: 


The iron under investigation is placed on the 
thermal plate and connected to the electrical circuit 


The 


iron 


switched on. 
heats up, and the heat from the sole-plate is trans- 
ferred to the thermal plate; this action generates a 
difference of potential between the two wires of the 
thermo-couple attached to the thermal plate and cur- 
rent flows in the plate-wires-meter circuit, causing 


of the tester, which is then 


a deflection of the meter needle. 


The thermo-couple in the Thermal Plate is of 
Copper—Eureka wire connected directly to a high- 
grade milliameter calibrated in degrees Centigrade 
and Fahrenheit. The meter scale is hand-drawn to 
standard test points and the minimum end of the 
scale is calibrated at an average ambient temper- 
ature. A zero adjustment on the meter enables the 
needle to be re-set to this reading, if necessary, be- 
fore commencing tests. 


The electrical circuit of the E.M.I. DOMESTIC 
IRON TESTER enables the action of the thermostat 
in the iron undergoing test to be checked by obsery- 
ing the Indicator Lamp on the front panel of the 
Tester. When this lamp is illuminated, the ther- 
mostat is maintaining the iron switch contacts in 
their closed position: when the lamp goes out., the 
thermostat has allowed the switch contacts to open 
and cut off the current. By taking meter readings 
as the Indicator Lamp flashes on and_ off, the 
temperature range of an iron may be checked at 
various settings of the heat control knob. 


Heavily protected clips on a stout test lead per- 
mit rapid connections to be made to irons being 
tested either with their covers on or off. A double 
pole switch completely isolates the Tester from the 
mains when in the “Off” position to ensure that 
the iron is not “live’ when being connected up or 
adjusted. In addition, the metal case of the Domestic 
Iron Tester is electrically earthed to afford full pro- 
tection when the instrument is used on any type 
of mains. 

Controls consist of a mains switch (double pole) 
and the 110/220v. Indicator Lamp Switch. The mains 
input is"220v.coret10v7 A. Ce Ors DG: according to 
the iron under test. The 110/220v. switch does not 
allow a 110v. iron to be tested on 220v. mains. Its 


function is to adjust shunts across the Indicator 
Lamp for differing conditions. 
Finished in E.M.I. Service Grey Shrivel, «this 


handy-sized (44 in. x 6in, x 8in.), useful instrument 
weighs only 351b. Price £9, freight extra. 

EMI. DOMESTIC IRON TESTERS -are dis- 
tributed throughout New Zealand by E.M.I. Suppliers 
(Trade Division of H.M.V. (N.Z.) Ltd), RO Box 
296, Wellington. PIN. 


Letters to the Editor 


(Continued from page 45) 


transients are concerned entirely with the high end of the 
spectrum the cone performance at low frequencies is not critical. 
In any case speakers intended for wide range operation have 
either a special H.F. cone or a soft cone. 


Let me repeat what I stated earlier. A square wave is not 
a transient and consequently cannot be used to test for them. 
This fact alone is sufficient to account for the difference in 
results obtained by Olson and Cook. 


It is true that transient response and frequency response 
can be related by the type of analysis to which Mr. Pattinson 
refers, but this treatment has been applied only to systems 
where the upper limit frequency is the mechanical resonance, 
or the turnover frequency caused by falling shunt impedances. 
The only attempt to investigate low resonance systems that is 
valid is that of Cook. His tests show for a dact “that the 
transient. response of such a system is poor. And when facts 
and mathematics disagree, it is the maths that get changed. 


The directional characteristics of ribbon microphones cannot 
he blamed for thew poor results in comparison with the con- 
densor microphone, since the latter is also made bi-directional or 
undirectional at will. This is accomplished by the expedient of 
having diaphragms on either side of a fixed electrode and varying 
the voltage on one of them. 

It is significant that in all modern high fidelity recording 
systems the mechanical resonances involved are maintained at 
as high a frequency, as possible. These systems give appreciably 
better results than those with comparatively low frequency 
resonances, but equivalent steady state response. If Mr. Pattin- 
son is prepared to agree that this improvement is real, it follows 
that the high resonance systems have a factor which cannot be 
defined in terms ot frequency response, distortion, directional 
characteristics, etc. ook and others have stated that this is due 
to an improved transient response. 


One of course is entitled to disagree with this view but only 
if a previously unmentioned factor can be brought forward to 
support one’s opinion. In the absence of such facts, attempts 
to deny a difference in transient response between high and low 
resonance microphones must be considered to be an act of faith. 
In the face of this approach further argument would be 
futile. 


_V. M. STAGPOOLE 
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NEWS FROM THE N.Z.A.R.T. 


Queen’s Birthday week-end saw the 24th Annual Conference 
of the Association at Trades Hall in Wellington. Remits deal- 
ing with all aspects were considered, the most interesting being 
those relating to the election of the Association’s Council. In 
future Councillors will be elected on a _ regional basis thus 
ensuring a more even distribution of elected officers throughout 
the Dominion, 


One other item of major importance was the announcement 
that, as soon as the necessary amendment can be gazetted, 
New Zealand amateurs could use the French, Spanish, Italian, 
and Dutch languages when on the air. This privilege removes 
another restriction, though the general linguistic fluency of New 
Zealand amateurs is a matter of doubt. However, the opportunity 
will be there for some to improve upon their schoolboy education, 

The usual dinner and social was held on Saturday evening 
and the inclusion of a commercial ‘‘quiz’’ (broadcast July 12th) 
was an indication of the forethought and organization of the 
energetic Conference Committee. 

Sunday saw the meetings of the Amateur Radio Emergency 
Corps, VHF enthusiasts and Council. These were followed 
by an evening meeting at the Hutt Valley Branch clubrooms, 
where two demonstrations were given, one being practically as 
old, as the other was new (in New Zealand at least). 


The first dealt with a three ‘‘valve’’ transistor receiver and 
although it was a little lacking in selectivity its advantages 
lay in its small size, low battery voltage, and low power drain. 
Local stations were received on a short aerial and sufficient 
volume was obtained from an eight inch speaker to provide 
comfortable listening in all parts of the small hall. 

The performance of this receiver, combined with the recent 
transistor powered transmissions of ZL4GP on the 160 metre 
band have done much to show that the transistor can he 
considered a “play thing’? no longer. 


A second demonstration dealt with the transmission of sound 
using a modulated light beam. The simplicity of the apparatus 
misled many, and sceptics could be convinced only by breaking 
the beam themselves and so cutting out the “receiver.” 


A demonstration on Monday, June 7th by Messrs. Collier 
and Beale, gave many of the visitors their first view of tele- 
vision. Many comparisons were heard hetween this demonstration, 
the efforts of Canterbury College, and overseas transmissions. 

July saw the Memorial Contest held on the 86 metre band. 
This contest is always well patronised, and was inaugurated by 
NZART in remembrance of those “thams’’ who lost their lives 
during World War IT. 


Publications Received 

“Nixa lve: News.” 

‘Mallard’ TV Outlook,” No. 4, May, 1954. (C. and, A. Odlin 
Timber and Hardware Co, Ltd., Wellington.) 

“Mullard Technical Communications” (Overseas Edition), Vol. 1, 
No. 4. Mullard Ltd, London. (C. and A. Odlin Timber 
and Hardware Co. Ltd., Wellington.) 

“Philips Technical Review,’’ Vol. 15, No. 4, October, 1953. 
(Philips Electrical Industries of New Zealand Ltd., Wel- 
lington. ) 

“Philips® Electronic Application Bulletin,’ Vol. 14, No. 11, 
November, 1953, Philips’ Gloeilampenfabrieken, Eindhoven, 
The Netherlands. (Philips Electrical Industries of New 
Zealand Ltd., Wellington.) 

“Cory-Wright and Salmon Stock Record,’ May, 1954. 

“Scanners Limited Instrument Catalogue.’’ Scanners [td., 
England. (Amalgamated Wireless (Australasia) Ltd., Wel- 
lington.) 

Got sOoetournal “Vol. Xo No.1). January,  1954.. The 
General Electric Co. Ltd., England. (British General 
Electrical Co. Ltd., Wellington.) 

Siete pournal,’) “Vol. 10, No. «2. April. 1954.5 Automatic 
Telephone and Electric Co. Ltd., England (Standard 
Telephones and Cables Lid., Wellington.) 

“Break-In,” Vol. XXVII, No. 5, May, 1954: 

“The Gramophone,’ Vol: XXXII, No. 371, April, 1954. 

“FEilectrical Communication,’ Vol. 30, No. 4, December, 1953. 
International Telephone and Telegraph Corporation (Standard 
Telephones and Cables Ltd., Wellington.) 


ORS Viol) XX OVITT, No. 35) March, 1954: 
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“Electronic Engineering,” Vol. XXVI, No. 314, April, 1954. 
“The New Zealand Manufacturer,’ Vol 5, No. 10, May, 195+. 


“Boletin del Centro de Docuraentacion Cientifica Y Tecnica,’’ 
Volbeoliiie Novas. 


“FElektrotehniski Vestnik,’ No. 1-2, 1954. 

“das elektron,’’ Nos. 2 and 3, April/May, 1954. 

“La Radio and TV Revue,’ Vol. 6, No. 4, April, 1954. 

SN eae ea Vol. 2, Nos. 3 and 4, March and April, 

“Radio-Electronics,’? Vol. XXV, No. 4, April, 1954. 

“Radio and Television News, Vol. 51, Nos. 2 and 3, February 
and March, 1954. 


The Philips-Massey Hospital 
Radio System 


(Continued from page 42) 


a flush mounted control box is installed with con- 
cealed wiring inside the walls. 

The air conduction headset is a lightweight unit 
consisting of headband and plastic earpieces with 
hollow metal inserts. From the inserts two. short 
lengths of plastic tubing are connected to a “Y” 
yoke and from the tail of the “Y” another plastic 
tube is lipped over the metal tube projecting from 
the control box. Reproduction from the dynamic unit 
is extremely faithful. 


The wall mounted control box and the headset can 
be used on existing wiring where a hospital is already 
wired tor radio reception. 


NOTHING TOO BIG 


NOTHING TOO SMALL 


==RAIL-AIR=— 


will carry anything from a road 
grader to a packet of pins . . . and 
give your freight EXPRESS transit 
at. the lowest” cost... ‘Stud. live- 
Stock «11, racehorses. .. household 
Léemovals is gueruit <) |). motorcars 
—all are RAIL-AIR specialities. 
RAIL-AIR is the only inter-Island 
air service that flies big loads at little 
cost. 


Every Railway Station is a 
RAIL-AIR Depot 


ASK YOUR LOCAL STATIONMASTER 
ABOUT RAIL-AIR 
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G g 2 WELLINGTON: 
Missing and Stolen Radios Ultimate battery/electric portable, serial No. 130230; white 
Diastic ‘case. 5am, ao Zan) ss Gein, 
AUCKLAND: 

Garod 6-volt, battery, portable; red and cream plastic case, 
plastic handle, hinged lid opening to show plastic dial and 
volume knob. Looks like a small handbag. 

Pacemaker 1952 portable, serial No. 27864; grey plastic CHRISTCHURCH: 


Ultimate AC/DC _ portable, serial No, 1241303 grey metal 
case with crackle finish, white facings and white handle on 
top. 


cabinet. National. 6-valve, broadcast radio, model 6BC, serial No. 
DEVONPORT: 10218; walnut veneer cabinet 20in. x 12in. x 10 in. 
Ultimate 1946, five-valve mantel model; cream metal cabinet. Philips 5-valve, dual wave, mantel radio, model 327, serial 
J 2 5 ee, a & 
PAPAKURA: No. 67020; dark ‘brown plastic: case -15 in x 992 ime) se ime 
H.M.V. model 224BC portable, | serial No. 34698; walnut four white control knobs. 
Plastic cabinet 12in. x 8in. x 12 in, National 6-valve, broadcast radio, model 6BC, serial No. 
HAMILTON: 11266; walnut veneer cabinet 20 in. x 12in. x 10 in. 
Phileo model 601, AC/DC or battery portable, serial No. 
54970; ivory plastic cabinet, 10in. x 7 in, x 4 in, brown metal DUNEDIN: : . BAe sth 
handle, two control knebs, no power flex. Motorola 6-valve auto radic; brown tuning unit in bluish 
ROTORUA: casing, two tuning knobs. 
Philips 5-valve_ electric/battery portable, model 536, serial 
Nos. 63178 and 62275; maroon cabinet. RADIOS RECOVERED: 
Pacemaker 5-valve electric/battery portable, model 5153AB, Gardner home-made 5-valve auto radio. 
serial No. 27314; burgundy and grey cabinet. A.R.C. Vietor radio, serial No. 22998A. 
WAIHI: 


Pacific and Regent Coronation 5-valve radio, model 513, 


serial No, 40715; ivory moulded plastic cabinet with gold 


speaker grille and three-colour dial. 


Pye model “R” radiogram PZ32\W, ‘serial No. 36560: 230 BINDERS FOR AR & E.”’ 


volt A.C. with 3 speed motor. 
PALMERSTON NORTH: ‘ap Pe are avail: 2 : ae 
Pacemaker 6-volt auto radio, serial No. €21746. These are ay ailable fo holdelZ chee DHee 8. 6d. 
MASTERTON: Available from our Office, P.O. Box 8022, Wellington 
Cromwell 7-valve, dual wave radio, mantel model 7251, serial 
No. 7457A. 


EXPAMET EXPANDED ALUMINIUM 


THE ANSWER TO A 
THOUSAND PRODUCTION 
PROBLEMS 


This particularly attractive material is 
available in a wide variety of meshes 


f i ea Le yi and gauges for specific applications. 
aA “Expamet”’ is ideal for such applications 
aan ee . Electrical Screening, Radio 


and Television Loudspeaker Grilles, Fire- 
guards (electric, gas, or open fire), Air 
Filters, Machinery Guards, Waste-paper 


Characteristics of “HXPA- 


MET Expanded Aluminium : a~@_D Baskets, Letter’ Baskets, Openwork Par- 
UEP AMET”. will mot rust. B @ titions, Framework for Coaches and 


y 
3 


Trucks, Meat Safes, Gate and Fencing 


It is light in weight. It is Panels, Shop Window Displays, etc. 
available EX STOCK in an 


attractive range of colours 


a8 6. 
6.6.6 

0.66. 
OK) 
86 


which will not peel, chip, or 


. ® 


@ 
® 
6 
i! 


flake. It is easy to work. 


FUER, ALS eA NE Wi eA 
BEAUTIFUL -MATERIATI 
WHICH CAN INCREASE 
THE SALES PARP WAL Om 


YOUR. PRODUCT: Full details of ‘“‘Expamet” and its applications are available 


on request to: the Master N.Z. Distributors: 


CANTERBURY AGENTS: = 
Leonard L. Jones & Sons ds A NS) T U RR B I N |B) & LT bD. 


Teh MEH N mi G.P:0. BOX. 2116, WELLINGTON 
church, Lelegrams, ~ “Ardent. Telegrams: “GASTURB” 
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Introducing 
OUR NO 2! 


BRACKET 
LANTERN 


Looks well, and 
is BUILT well. 
Cast aluminium 
construction, with 
brass fittings. Pro- 
jection 84 in., 
Overall height 
134 in. Available 
in pewter or 
bronze, 


£4 3s. 4d. 


FROM YOUR 
ELECTRICAL 
SUPPLIER 


Also available in ceiling fitment type, in which case 
it is known as NO. 31, at the same retail price. 


4 ROBAT 


PRODUCT 


ROBERTSON & BATCHELOR LTD. 
85 Clarence Road, 
Riccarton, Christchurch 


ADC OLE 


The High Precision Soldering 
Instrument ensuring 


SOUND JOINTS for 
SOUND EQUIPMENT 


% Ideal for the Production Line 
and the Home Constructor. 


% Always reliable—easy and 
safe to operate. 


% Light weight—no fatigue. 


% Robust construction and natu- 
ral cool handle of moulded 
plastic. 


% Copper bit of high thermal 
conductivity and capacity. 


% Rapid initial heating and re- 
covery of heat losses. 


% Suitable for A.C. or D.C. 
supply. 


x Low power rating, 23, 25, and 
27 watts. 


Manufactured in the following volt ranges: 6/7, 
12/13, 22/24, 50/55, 100/110, 200/220, 230/250, 
or to customers’ special requirements. 


ADCOLA PVC and Polythene Electric Cable 
Strippers also available in all volt ranges. 


Manufactured by 


ADCOLA PRODUCTS LIMITED, England 


Sole New Zealand Representatives: 


ELECTRONIC NAVIGATION LIMITED 


NAGEL HOUSE, COURTHOUSE LANE, 
P.O. Box 1905, AUCKLAND Telegrams: RADAR 
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ANOTHER PANAMA PRODUCT 
* Two 10-inch bars 

* Individual Switching 

* Red Glow Visible at Base 


* Louvres for Heat Dissipation 


* Crackle Finish 
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CORY-WRIGHT and SALMON LTD. WELLINGTON 
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As modern as they've made 


HOUSEHOLD 
ELECTRICAL APPLIANCES 


NATIONAL ELECTRICAL 


“AND ENGINEERING COMPANY LIMITED 


AUCKLAND e WELLINGTON e CHRISTCHURCH e DUNEDIN 
HAMILTON e WANGANUI e HASTINGS e INVERCARGILL 


WANT - 


ACCURACY? 


DON’T GUESS || = 
|. BE SURE! |. 
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Tape rules are fine for dressmakers; and we have 
noticed that surveyors, hop-step-and-jump judges, 
and well-diggers use them, too. But when it comes to tiddly little screws and such- 
like pieces of fine production, you want real accuracy. If you have a manufacturing 
problem—say 50,000 component parts machinable from bar stock—each one exactly 
the same as tother—get in touch with us and we'll get our micrometers and auto- 
mratic lathes: at the ready. 


AUTO MACHINE MANUFACTURING COMPANY LIMITED 


18-20 NELSON STREET, AUCKLAND, C.1. 
P.O. Box 179. Telephone 31-638 (3 lines). Telegrams: “Auto.” 


ELECTRICAL GUUDS 


H.M.V. HEAT CONTROLLED IRON 


Here’s a sales prospect customers WILL LOOK 
OVER with more than casual interest and which 
retailers cannot OVERLOOK to stock! The H.M.V. 
No 5 Iron is a lightweight, cleverly designed iron that 
is thermostatically heat-controlled for complete safety, 
selecting at the turn of a dial just the right tempera- 
ture for ironing rayon, silk, cotton, or linen. The 
bakelite handle is heat-resistant and heat-insulating 
anaes the soleplate is untarnishable . . . uniform 
ironing is assured , . . and ironing around and 
over buckles, buttons. pleats, etc., is made easy by the 
iron’s shape. It’s H.M.V., so it must be good—a good 
seller and a gocd product! 


MAKE INQUIRIES NOW TO: 


HIS MASTERS VOICE «.2.) wo. 


BOX 296, WELLINGTON 
LANL N,N SOTA BIO 
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QUICK SELLING NATIONALLY 
ADVERTISED ... GUARANTEED. Stock 
this range of Eutron Immersion Heaters and 
build up your profits! Thousands of satisfied 
users insist on Eutron—stockists throughout 
N.Z. are happy with Eutron because selling 
Eutron builds profits, builds customer goodwill. 


YOU can cash in on this Eutron goodwill by 
giving your wholesaler an order for a sample 
range. Write or phone today! 


All Eutron Immersion 
Heaters, with the ex- 
ception of the washing 
machine type, are sup- 
plied with 4 ft. 6 in. 
of 3-core flex. 


vanuiacrred by ELECTRIC UTILITIES CO. LTD. 


(Subsidiary of Nicholsons Holdings Ltd.) 


316 GREAT NORTH ROAD, GREY LYNN, AUCKLAND, W.2. 
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Wet Washdays don’t worry the 
owner of a 


GROVER 


ELECTRIC 
CLOTHES 
DRIER 


e All-steel Cabinet in 


baked enamel. Presenting 
® Removable aluminium THE “GROVER” TOASTER 
AER a dls % Pleasing Streamlined Appearance 
ok ical -t ; 
(400 watts). ee) % Heavily Chrome-plated 
e Poet in floor space (18 x 24 x 52 in.  600-watt Element 
Safety to Children assured by 4 
Gaeuicd tient % Guaranteed for 12 Months 
Two models to choose from: > Retail Price, £3 5s. 6d. 
Forced Convection— 
Green Be at ae ie £21/18/6 Trade Inauiries to 
Ivory or White ny poeta 2 / LO) — 1 
Be iConvecton— The Grover Electrical Go. Ltd. 
Green ES ar i we £16/18/-- BOX 6192, WELLINGTON, or 
Ivory or White a es £17/18/- Auckland Palmerston North Christchurch 
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New Zealand Agents: 


E.M.1. SUPPLIERS 


(Trade Division of H.M.V. (N.Z.) Ltd.) 
162-172 WAKEFIELD STREET, WELLINGTON C.P.O. Box 296 Phone 54-890 
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Electric Shaver 


FROM-SWITZERLAND 


lor superior iat 


ase and comto 
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UNEQUALLED 
VALUE 


F  £9-9-0 


day ultra- 
smooth 
shaving—quick, clean, close— 
the DANDY Swiss Electric 
Shaver. Shaving head shaves 
perfectly in a jiffy! Clipper head trims super- 
uous hair and moustache. No more cuts, rash, or 


The DANDY shaving 
head cuts whiskers clean 
_and close. 


N.Z. Distributors: T h @ 


Russell Import Co. 
The DANDY clipper 


Ltd., P.O. Box 102, = Le 
Wellington. U pe r | 0 r W id S S a Vv e i head Bee moustache 
LEP ESS LOL LLL TOT 


and hair of any length, 


CELESTION 


LOUDSPEAKERS 


WIDE RANGE 
Now available throughout New Zealand 


Select Celesticre — 
CMivuaiys CL Soured Cfctce 


AUTHORIZED WHOLESALERS 


G. A. WOOLLER & CO. LTD., P.O. Box 2167, Auckland (and at Welling- 
ton and Christchurch). 


Ho WwW.) CLARKE (N..Z) LTD: P.O. Box 1693, Wellington (and all 
branches). 


TURNBULL & JONES LTD., P.O. Box 2195, Wellington (and all 
branches). 


GREEN & COOPER LTD., 43 Lower Taranaki Street, Wellington. 
DAVID J. REID, P.O. Box 2630, Auckland. 
THE CELESTION SPEAKER COMPANY, C.P.0. BOX 3044, AUCKLAND, NEW ZEALAND 


Condenser leadership 


—1¥OM the jnside!/ 


Non - hygroscopic pro- 


Solid foil and paper cessing for high per- 
non-inductive assembly. formance. 


alumifiium 
casing. 


Full hermetic rubber sealing 


Spiral Wire connection for 
to tube and rivet. 


maximum. contact to ele- 
ment brought out through 
rivet and soldered. 


T.C.C. ‘‘Metalp ~»>en. Tropical condensers have proved themselves 
eminently suita. ~»the stringent conditions present in all the 
latest electronic apps. has navigational aids for both service and 


commercial use. 


While maintaining the hight standards of quality found in all T.C.C.- 
condensers, their compactness and ability to withstand extreme tempera- 


ture variations from — 40°C. to + 100°C. make them the obvious choice 
of the design engineer. 


T.C.C. ‘‘Metalpack”” condensers can be supplicd. fitted with insulating 
sleeves to special order. 


Details of any T.C.C. range are available on request. =  ~ = 


“MET®LPAGK’:! TUBULAR PAPER CONDENSERS 


| GO =TURNBULL & JONES LTD. ) 
, > AUCKLAND. WELLINGTON CHRISTCHURCH DUNEDIN: HAMILTON PALMERSTON NORTH INVER GARGS 
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